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(54) PROPYLENE POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a propylene polymer having 
isotactic regularity enough to retain rigidity and heat resistance, 
wherein the rate of meso-racemic- racemic-meso bonded parts of 
a sequence composed of five head-to-tail bonded propylene units, 
the weight-average molecular weight, and the total of 2,1- and 3,1- 
different bonds are specified. 

SOLUTION: Propylene is polymerized in the presence of a 
polymerization catalyst comprising (A) a transition metal compound 
of formula I, (B) an aluminumoxy compound, at least one substance 
selected among an ionic compound which reacts with component A 
to form a cation, or the like and optionally, a microparticulate 
support and an organoaluminum compound to obtain a polymer in 
which the rate of meso-racemic-racemic-meso bonds of a 
sequence of five head-to-tail bonded propylene units is 9 mol.% or 
below as measured by C-NMR, either terminal of the propylene 
polymer contains a 1 -propenyl group of formula II, the weight- 
average molecular weight is 1,000-1,000,000, and the total of 2,1- 
and 3,1 -different bonds is 0.1 mol.% or below. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The propylene polymer characterized by satisfying the following conditions (A), (B), (C), and (D). (A) The 
rate of the meso-racemic-racemic-meso chain of the propylene unit 5 chain section which consists of a head to tail 
linkage measured by 13 C-NMR is less than [ 9 mol % ], 
(B) y D tf P >S^C7)>t*CD*^^ C = C- C-C-C-C-T^£ft51 

I I - 

c c 

- propenyl — a radical — containing — things — ( — C — ) — gel permeation chromatography (GPC) — having 
measured — weight average molecular weight — Mw — 1,000 - 1,000,000 — the range — it is — things — ( — D - 
-) — two — one - and — one — three - different species ; — association — the sum total — less than [ 0.1 mol 
% ] — it is . 

[Claim 2] The propylene polymer characterized by the propylene polymer which satisfies the following conditions (A), 
(B), (C), and (D), and has an end propenyl radical coming to contain 35% or more to the propylene polymer which has 
an end iso butenyl group. (A) The rate of the meso-racemic-racemic-meso chain of the propylene unit 5 chain 
section which consists of a head to tail linkage measured by 13 C-NMR is less than [ 9 mol % ], 

<B) tf U>m&ft<DKJj<DJ&S&C = c-c-c-c- c-T^n* 1 

II 



- propenyl — a radical — containing — things — ( — C — ) — gel permeation chromatography (GPC) — having 
measured — weight average molecular weight — Mw — 1,000 - 1,000,000 — the range — it is — • things — ( — D - 
-) — two — one - and — one — three - different species — association — the sum total — less than [ 0.1 mol 
% ] — it is . 

[Claim 3] The following indispensable catalyst component (A) and (B), The transition-metals compound catalyst 
(component B) aluminum oxy compound expressed with the propylene polymer catalyst (component A) following 
general formula [I] according to claim 1 obtained with the catalyst for alpha olefin polymerizations which contains an 
arbitration component (C) and/or an arbitration component (D) if needed, The ionicity compound which it reacts 
with a component (A) and can change a component (A) into a cation, Lewis acid, the ion-exchange nature stratified 
compound except silicate, and inorganic silicate — since — the matter arbitration (component C) particle support 
arbitration component (D) organoaluminium compound more than a kind chosen from the becoming group [** 1] 
R 7 m 




(R1, R2, R4, and R5 are a hydrogen atom, the hydrocarbon group of carbon numbers 1-10, or the silicon content 
hydrocarbon group of carbon numbers 1-18 independently among a general formula [I], respectively, and R3 and R6 
show independently the divalent saturation or the divalent unsaturated hydrocarbon radical of carbon numbers 3-10 
which forms the condensed ring to the five membered ring which it combines, respectively.) R7 and R8 The 
hydrocarbon group of carbon numbers 1-20 or the halogenated hydrocarbon radical of carbon numbers 1-20, an 
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oxygen content hydrocarbon, a nitrogen content hydrocarbon, and a phosphorus content hydrocarbon are shown 
independently, respectively, m and n show the integer of 0-20 independently, respectively. The hydrocarbon group of 
at least one carbon numbers 1-20 with which Q combines two five membered rings, The halogenated hydrocarbon 
radical of a. carbon number 1 - 20 **, an oxygen content hydrocarbon group, a nitrogen content hydrocarbon group, 
The alkylene group which has a phosphorus content hydrocarbon group, or the hydrocarbon group of at least one 
carbon numbers 1-20, The halogenated hydrocarbon radical of a carbon number 1 - 20 **, an oxygen content 
hydrocarbon group, a nitrogen content hydrocarbon group, The germirene group which has the silylene radical which 
has a phosphorus content hydrocarbon group or the hydrocarbon group of at least one carbon numbers 1-20, the 
halogenated hydrocarbon radical of a carbon number 1 - 20 **, an oxygen content hydrocarbon group, a nitrogen 
content hydrocarbon group, and a phosphorus content hydrocarbon group is shown. X and Y show a hydrogen atom, 
a halogen atom, the hydrocarbon group of carbon numbers 1-20, the halogenated hydrocarbon radical of carbon 
numbers 1-20, the oxygen content hydrocarbon group of carbon numbers 1-20, the amino group, and the nitrogen 
content hydrocarbon group of carbon numbers 1-20 independently, respectively, and M shows the periodic table 3 - 
6 group transition metals. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Isotactic triad fraction of this invention is high, and it relates to the new propylene polymer 
which has the end structure of the amount of specification. In detail, it is related with the isotactic propylene 
polymer which has a vinyl group at the end. It can use as macromere which has the stereoregularity in which a 
polymerization is possible by Ziegler-Natta catalyst, and also the polymer of this invention can be used by 
denaturalizing an end as polypropylene which has the special function excellent in a compatibilizer, an adhesive 
property, paintwork, etc. 
[0002] 

[Description of the Prior Art] The description of excelling in rigidity, thermal resistance, a moldability, transparency, 
and chemical resistance attracts attention, and the propylene polymer is widely used for various applications, such 
as various charges of industrial lumber, various containers, daily needs, a film, and fiber. In order that the 
conventional propylene polymer may adjust molecular weight, the end serves as a saturated hydrocarbon radical 
using hydrogen in many cases. On the other hand, although the stereoregularity propylene polymer of low molecular 
weight came to be obtained with the advent of a metallocene catalyst, since the end has the iso butenyl structure 
by beta hydrogen drawing, it is not suitable for utilization as macromere to olefin polymerization catalysts, such as 
Ziegler-Natta catalyst and a metallocene catalyst. 

[0003] On the other hand, if bis(pentamethylcyclopentadienyl)zirconium dichloridejs used, generation of the low- 
grade polymer which has an end vinyl group is reported. (JP.8-109214.A official report) However, since the polymer 
obtained by this catalyst system is a liquefied low-grade polymer with low molecular weight and it is the propylene 
polymer of atactic structure without stereoregularity, development of the propylene polymer which is obtained by 
only the rigid and heat-resistant low polymer, but has the isotactic stereoregularity used general-purpose, and 
moreover has an end vinyl group is desired. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is a propylene polymer with which an end has vinyl 
structure by the usual olefin polymerization catalyst so that a polymerization may be possible, and as a result of 
inquiring for the purpose of the creation of the propylene polymer which has the isotactic regularity of extent which 
moreover holds rigidity and thermal resistance, it is found out. 
[0005] 

[Means for Solving the Problem] This invention is made in view of such a situation, and it is based on the knowledge 
that the polymerization nature to an olefin catalyst is expected while isotactic triad fraction is high and the 
propylene polymer which has the description of the following conditions (A), (B), (C), and (D) for the purpose of 
offering the new propylene polymer which has specific end structure is excellent in rigidity, thermal resistance, a 
moldability, and gloss. 

[0006] Therefore, the propylene polymer by this invention is characterized by satisfying the following conditions (A), 
(B), (C), and (D). (A) The rate of the meso-racemic-racemic-meso chain of the propylene unit 5 chain section which 
consists of a head to tail linkage measured by 13 C-NMR is less than [ 9 mol % ], 

(b) ew>a^<DM-^o*is^c = c-c-c-c-c -T^sns 1 



- propenyl — a radical — containing — things — ( — C — ) — gel permeation chromatography (GPC) — having 
measured — weight average molecular weight — Mw — 1,000 - 1,000,000 — the range — it is — things — ( — D - 
-) — two — one - and — one — three - different species — association — the sum total — less than [ 0.1 mol 
% ] — it is . 
[0007] 

[Embodiment of the Invention] the rate of the meso-racemic-racemic-meso chain of the propylene unit 5 chain 
section which consists of a head to tail linkage which measured the propylene polymer by <propylene polymer> this 
invention by 13 C-NMR — less than [ 9 mol % ] — it is as follows [ 7.5 mol % ] preferably. In addition, the following 
[ a meso-racemic-racemic-meso chain ] mrrm is written. 

[0008] Here, the measuring method of 13 C-NMR spectrum is as follows. The 13C-NMR spectrum was measured by 



[JP, 11-349634. A] 



2/15 s<— \> 



the proton perfect decoupling method at 130 degrees C, after making it dissolve thoroughly in the solvent which 
added deuteration benzene about 0.5ml which is a lock solvent about a 50-500mg sample at o-dichlorobenzene 
about 2.0ml in the sample tubing for measurement for lOmmphiNMR. Waltz 16 was used for decoupling. A Measuring 
condition is flip angle-type 65degree and pulse-separation 5T1 . The above (value of the longest [ 1 / T] among the 
spin lattice relaxation time of a methyl group) was chosen. It sets to a propylene polymer and is T1 of a methylene 
group and a methirie group. Since it is shorter than a methyl group, in this Measuring condition, recovery of 
magnetization of all carbon is 99% or more. In the observation frequency, digital resolution used 0.008 ppm or less 
(AKUIJISSHON time amount [ Namely, setting to observation frequency 125MH. ] 1 seconds or more) using 124MHz 
or more. 

[0009] The head to tail linkage of the chemical shift was carried out, the methyl group of the 3rd unit eye of 
propylene unit 5 chain with the same direction of branching of a methyl group was set up as 21.8 ppm, and the 
chemical shift of other carbon signals was based on this. On these criteria, the signal based on the methyl group of 
the 2nd unit eye in the propylene unit 5 chain shown by PPPPP (mmmm) and PPPPP (mmmr) in the range of 21.44- 
22.10 ppm The signal based on the methyl group of the 2nd unit eye in the propylene unit 5 chain shown by PPPPP 
(mmrr) in the range of 20.94-21.14 ppm The signal based on the methyl group of the 2nd unit eye in the propylene 
unit 5 chain shown by PPPPP (mrrm) appears in the range of 19.70-20.04 ppm. Here, the upper limit of [mrrm] which 
shows the rate of PPPPP (mrrm) of the propylene unit 5 chain section is shown by the following formula. As for the 
. polymer of this invention, it is the conditions (A) of invention that [mrrm] is 7.5% or less preferably 9% or less. 
[0010] 
[Equation 1] 

[mrrm] =I(mrrm)/(I(mmmm)+I(mmmr)+I (mmrr)+I(mrrm)-I (2 1)} (formula 1) 
1(2 1 ) = (1 /4) (A**+A**+A**+A**) (formula 2) 

[001 1] this (formula 1) — setting, I (mmmm), I (mmmr), I (mmrr), and I (mrrm) are the integral values of a signal 
based on the methyl group of the 2nd unit eye in each propylene unit 5 chain. A** of a formula (2), A**, A**, and 
A** are 42.3 ppm, 38.6 ppm, 36.0pp(s), and the integral values of a 35.9 ppm signal originating in a substructure (I), 
respectively. In addition, the structure and the substructure of m or r are shown by the degree type. 
[0012] 
[Formula 2] 

CH« CHo CH« 

i i i 

PPP hmfl :- (CH-CH 2 ) - (CH-CH 2 ) - (CH-CH 2 ) Ut 1 ) 

CHo CH, , 

I • I 3 

PPP Ihir] :- (CH-CH 2 ) - (CH-CH 2 ) - <CH-CH 2 ) (it 2 ) 

CH 3 , 

I I s 

PPP [rr] : - (CH-CH 2 ) - (CH-CH 2 > - <CH-CH 2 ) ( it 3 ) 

CH 3 

[0013] 
[Formula 3] 

*jg ( 1 ) 

CH, CH, CH, CH, CH, 

- (CH 2 -CH) - (CH 2 -CH) - (CH 2 -CH) - (CH-CH 2 ) - (CH 2 -CH) 

® @ ® ® ® © 

(<fc 4 ) 

mm. (to 

CH a CH« CHo CH*> 

I I I I 

- <CH 2 -CH) - (CH 2 -CH) - (CH 2 -CH 2 -CH 2 ) - (CH 2 -CH) - <CH 2 -CH) 

® ® <D ® (DO 

(ft 5) 

[0014] A propylene polymer may have the structure which insertion of a propylene reversed as shown as the above- 
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mentioned structure (I) and structure (II) besides association of mm and mr. The location irregularity which 
generates such a substructure at the time of the polymerization of a propylene polymer is considered to be the 
cause. A propylene monomer is usually 2 and 1 -insertion, or 1 and 3 rarely, although a methylene side is 1 and 2- 
insertion combined the core bar group side in a catalyst. - It may insert. The monomer by which the polymerization 
was carried out by 2 and 1 -insertion forms the location irregular unit expressed with the substructure (I) set in a 
polymer chain (** 4). Moreover, the monomer by which the polymerization was carried out by 1 and 3-insertion 
forms the location irregular unit expressed with the substructure (II) set in a polymer chain (** 5). 
[0015] mm molar fraction in all the polymers chain of the propylene polymer concerning this invention is expressed 
with the following formula. By the way, in the substructure (II), the methyl group has disappeared by one piece as a 
result of 1 and 3-insertion. By the way, the descriptions that said substructure (I) in which the propylene polymer of 
this invention includes the location irregular unit based on 2 of propylene, 1 -insertion and 1, and 3-insertion, and (II) 
are less than [ 0.1 mol % ] are conditions (D). The quantum of the numeric value of various definitions shall be 
carried out as follows. 
[0016] 
[Equation 2] 

**A«tt1.1 -HJppnOOHK- 3X (A®+A®M©+A®-HA@+A©) 

mm(%) - § 

ZICH3-4X < A ©+ A ®+ A ©+A®+A@+A®) (A<2>+A<§)+A®) 



6 3 



(iU) 



[0017] It sets at this ceremony and is sigmaICH3. The area of all methyl groups (19-22 ppm) is shown. Moreover, 
A**, A**, A**, A**, A**, A**, A**, A**, and A** are 42.3 ppm, 35.9 ppm, 38.6 ppm, 30.6 ppm, 36.0 ppm,. 3 1.5 ppm, 
31.0 ppm, 37.2 ppm, and 27.4 ppm in area, respectively, and show the abundance ratio of the carbon shown in a 
substructure (I) and (II). Moreover, 2, 1 to all propylene insertion - The inserted propylene is 1 and 3 comparatively. 
- The rate of the inserted propylene is calculated by the following formula. 
[0018] 
[Equation 3] 

2.HMM0- <A®^A^A(g)M(g).A®)/6 x100£)x1/5 
27~4Sppm <D8#«>fD 

CSC 4) 

1*4««M* ,^ A@ ^^ & X1000X1/5 

(5S5) 

[0019] To alpha olefins other than a small amount of propylene (ethylene is included), for example, a propylene, 
although the propylene polymer by this invention is the homopolymer of a propylene substantially, as long as the 
conditions (A) about a propylene insertion gestalt and (B) are satisfied, it may be a copolymer with the alpha olefin 
of the amount to 6.0-mol %. 

[0020] end structure — 13 C-NMR — and — It determines by 1 H-NMR. Although the structure of - (** 13) is 
included in the homopolymer (** 1) of a propylene and being got, 1-propenyl end (** 11) can judge existence or 
nonexistence by 13 characteristic C-NMR signals, and defta 115.5 (the 1st place), delta 137.5 (the 2nd place) and 
delta41.5 (the 3rd place). The structure of each end is defined as follows. 
[0021] 
[Formula 4] 

C-C-C-C-C-C- (It 6) 

I I I 

c c c 



[0022] 
[Formula 5] 
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c-c-c-c-c-c-c-c- 

I I I 

c c c 

[0023] 
[Formula 6] 

c-c-c-c-c-c-c-c- 
l I I 
c c c 

[0024] 
[Formula 7] 

c-c-c-c-c-c-c-c-c- 
I I I 

c c c 

[0025] 
[Formula 8] 

c=c-c-c-c-c- 

I I I 

c c c 

[0026] 
[Formula 9] 

c=c-c-c-c-c-c-c- 

I I I 

c c c 

[0027] 

[Formula 10] 

1 -?=r-)\rtm 

C=C-C-C-C-C-C-C-C- 
I I I 

c c c 

[0028] 

[Formula 1 1 ] 

2 -Zfr—)l^SS 

C-C=C-C-C-C-C-C-C- 
I I I 

c c c 

[0029] 

[Formula 12] 

C = C- (C-) . C-C- n^3 
I 

C 

[0030] Under the present circumstances, attribution of 



«fc7) 



0fc8) 



(fc9) 



(fcl 0) 



(ftl 1) 



(till 2) 



(fcl 3) 



Utl 4) 



signal of the various ends by 13 C-NMR spectrum A 
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signal characteristic of 1-propenyl end (** 11) delta 1 15.5 (the 1st place), It is delta 137.5 (the 2nd place), delta41.5 
(the 3rd place), and delta30.9 (the 4th place). A signal characteristic of an iso butenyl end (** 10) delta 11 1.5 (the 
1st place), It is delta144.7 (the 2nd place) and delta22.5 (2 place methyl). A signal characteristic of a propyl end (** 
8) It is delta14.4 (the 1st place), delta20.2 (the 2nd place), delta39.8 (the 3rd place), and delta30.7 (the 4th place), 
and signals characteristic of a dimethyl end (** 6) are delta22.6 (the 1st place), delta23.7 (the 1st place), and 
delta25.9 (the 2nd place). Attribution of a signal with attribution of a signal with attribution of a signal characteristic 
of an iso butenyl end (** 10) characteristic of a propyl end (** 8) from reference 5 characteristic of a dimethyl end 
(** 6) from reference 5 was performed from reference 6. Attribution of a signal characteristic of 1-propenyl end (** 
11) was performed from the comparison with the end signals delta 1 15.4 (the 1st place), delta 137.8 (the 2nd place), 
and delta41.3 (the 3rd place) of the similar structure compound 4-methyl-1-hexene which belongs by reference 1. It 
carried out by presuming the chemical shift of the distinction with 1 -butenyl end (** 12) of (** 1 1) and similar 
structure, and a long-chain vinyl end (** 14), and (** 12) (** 14) a characteristic signal from the chemical shift of 
the similar structure compound which belongs by reference 1. The signals characteristic of (** 12) were presumed 
to be delta114.1 (the 1st place), delta139.3 (the 2nd place), and delta31.9 (the 3rd place), and were presumed to be 
the signals deltal 14.2 (the 1st place), delta139.1 (the 2nd place), and delta34.0 (the 3rd place) characteristic of a 
long-chain vinyl end (** 14). 

[0031] On the other hand By 1 H-NMR spectrum, the double bond hydrogen signal (delta5.84-5.74, delta5.02-4.96) 
of 1-propenyl end (** 11) and the double bond hydrogen signal (delta4.78~4.66) of an iso butenyl end (** 10) 
dissociate from other saturation hydrogen signals (delta2.60-0.40), and are observed. Attribution of a, double bond 
hydrogen signal was performed from the spectrum of the analogue 1-decene which belongs by reference 7, and 2- 
methyl-1- 

[0032] Mol% in the propylene unit of 1-propenyl end (** 11) and an iso butenyl end (** 10) [1-Pr-delta] and [i-Bu- 
delta] Based on 1 H-NMR integral value, it asked from the following formula. 
[0033] 
[Equation 4] 

[1-Pr-delta] =B**/{(1/6) (B**+B**+B**+B**)} 
(Formula 6) 
[0034] 
[Equation 5] 

[I-Bu-delta] =(1/2) B**/ {(1/6) (B**+B**+B**+B**)} (formula 7) 

[0035] In this formula, B** is the integral value of the 2.60-0.40 ppm signal originating in saturation hydrogen, B** is 
the integral value of a 5.84-5.74 ppm signal, B** is the integral value of a 5.02-4.96 ppm signal, and B** is the 
integral value of a 4.78-4.66 ppm signal. Mol% of 1-propenyl end in an olefin structural unit (** 11), and an iso 
butenyl end (** 10), [1-Pr-delta] db, and [i-Bu-delta] db Based on 1 H-NMR integral value, it asked from the 
following formula. 
[0036] 
[Equation 6] 

[1-Pr-delta] db=B**/{B**+ (1/2) (B**+B**)} (formula 8) 

[0037] 

[Equation 7] 

[I-Bu-delta] db=(1/2) B**/{B**+ (1/2) (B**+B**)} 
(Formula 9) 

[0038] in addition, the polymer whose end of one side of this invention is 1-propenyl end (allyl compound end) (** 
11) — an iso butenyl end — receiving — at least — more than 35 mol % — existing is desirable. The reference 
relevant to NMR attribution is listed below. 

1)Lindeman,L.P.;Adams,J.Q.Anal.Chem.43(1 971)1 245 2)Couperus,P.A.;Clague,A.D.H.;Van 
Dongen,J.P.C.M.Org.Magn.Reson.8(1976) 

426 3)Zambelli,A.;Locatgelli,P.;et al.Macromol.1 3(1 980)267-270 (2,1 

4) Grassi,A.;Zambelli,A.Macromol.21(1 988)61 7-622 (1,3) 

5) Zambelli,A.Macromol.1 2(1 979)1 54 n-propyl,2-methylene-propenyl(vinylidene) 

6) Zambelli,A.etal.Macromol.15(1982) 
211-212 dimethyl(i-propyl) 

7) Aldrich Collection of NMR data [0039] The molecular weight of the propylene polymer of this invention is 1,000- 
1,000,000 in the weighted mean of GPC. desirable — 1,000-400.000 — further — desirable — 1,000-100,000 — it is 
1,000-50,000 especially preferably. Although desirable molecular weight changes with applications, when using as 
macromere, 50,000 or less deal with it and a top is also desirable also as a role of branching. 

[0040] The method of manufacturing the propylene polymer by <manufacture of propylene polymer> this invention 
will not be especially limited, if a copolymer with alpha olefin polymers other than the propylene homopolymer with 
which are satisfied of the above-mentioned physical properties, the ethylene not more than 6 mol %, or a propylene 
is given. A catalyst system suitable also in it to manufacture the polymer of this invention A catalyst component as 
been a metallocene catalyst, for example, shown below (A) : At least one sort of metallocene compounds chosen 
from the transition-metals compound mentioned later, Catalyst (Component B): A [(B)-1] aluminum oxy compound, 
the ionicity compound which it reacts with a [(B)-2] catalyst component (A), and can change a catalyst component 
(A) into a cation, or Lewis acid, [(B)-3]: — they are the ion-exchange nature stratified compound or the inorganic 
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silicate except silicate, arbitration (component C):particle support, and/or the catalyst system that consists of an 
arbitration (component D):organoaluminium compound. 

[0041] The polymer by this invention is obtained by carrying out copolymerization of the alpha olefins other than a 
polymerization or a propylene, ethylene, or a propylene for a propylene to the bottom of existence of said catalyst 
preferably. 

[0042] <Catalyst component (A)> The example of the transition-metals compound of the catalyst component (A) 
which can offer the polymer of this invention is explained first. In addition, as long as the polymer of this invention is 
obtained, a catalyst component (A) is not limited to this instantiation, and arbitrary things cannot be 
overemphasized. The transition-metals compound by which a catalyst component (A) is expressed with the following 
general formula [I] is an example of representation. 
[0043] 

[Formula 13] 




[0044] (R1, R2, R4, and R5 are a hydrogen atom, the hydrocarbon group of carbon numbers 1-10, or the silicon 
content hydrocarbon group of carbon numbers 1-18 independently among a formula, respectively, and R3 and R6 
show independently the divalent saturation or the divalent unsaturated hydrocarbon radical of carbon numbers 3-10 
which forms the condensed ring to the five membered ring which it combines, respectively.) It is R3 preferably. And 
R6 At least one side is carbon numbers 5-10. Among these, R1 and R4 The hydrocarbon which has branching is 
desirable still more desirable, and a radical is an isopropyl group. R7 and R8 The hydrocarbon group of carbon 
numbers 1-20 or the halogenated hydrocarbon radical of carbon numbers 1-20, an oxygen content hydrocarbon, a 
nitrogen content hydrocarbon, and a phosphorus content hydrocarbon are shown independently, respectively, m and 
n show the integer of 0-20 independently, respectively. The hydrocarbon group of at least one carbon numbers 1-20 
with which Q combines two five membered rings, The halogenated hydrocarbon radical of a carbon number 1 - 20 
**, an oxygen content hydrocarbon group, a nitrogen content hydrocarbon group. The alkylene group which has a 
phosphorus content hydrocarbon group, or the hydrocarbon group of at least one carbon numbers 1-20, The 
halogenated hydrocarbon radical of a carbon number 1 - 20 **, an oxygen content hydrocarbon group, a nitrogen 
content hydrocarbon group, Trie germirene group which has the silylene radical which has a phosphorus content 
hydrocarbon group or the hydrocarbon group of at least one carbon numbers 1-20, the halogenated hydrocarbon 
radical of a carbon number 1 - 20 **, an oxygen content hydrocarbon group, a nitrogen content hydrocarbon group, 
and a phosphorus content hydrocarbon group is shown. X and Y show a hydrogen atom, a halogen atom, the 
hydrocarbon group of carbon numbers 1-20, the halogenated hydrocarbon radical of carbon numbers 1-20, the 
oxygen content hydrocarbon group of carbon numbers 1 -20, the amino group, and the nitrogen content hydrocarbon 
group of carbon numbers 1-20 independently, respectively, and M shows the periodic table 3-6 group transition 
metals. 

[0045] The transition-metals compound expressed with the general formula [I] concerning this invention is a 
substituent R1, and R2 and R3. The five membered ring ligand which it has, a substituent R4 and R5, and R6 The c 
five membered ring ligand which it has contains an unsymmetrical compound and a symmetrical compound about the 
flat surface which contains M, X, and Y in the viewpoint of a relative position through Radical Q. however, in order to 
manufacture high activity, the amount of macromolecules, and a high-melting alpha olefin polymer A substituent R1, 
R2, and R3 The five membered ring ligand which it has, and a substituent R4, R5 and R6 The five membered ring 
ligand which it has sets in the viewpoint of a relative position through Radical Q. M, The compound which does not 
have the unsymmetrical two five membered ring ligand which will counter across M, X, and the flat surface to Y 
Include if it puts in another way in the relation between a stereo and a mirror image about this flat surface is used 
about the flat surface containing X and Y. 

[0046] R1, R2, R4, and R5 As described above, they are a hydrogen atom, the hydrocarbon group of carbon numbers 
1-10, or the silicon content hydrocarbon group of carbon numbers 1-18 independently, respectively, further — 
detailed — R1, R2, R4, and R5 Independently, respectively A (b) hydrogen atom, the hydrocarbon group of the (b) 
carbon numbers 1-10, For example, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, n- 
hexyl, Alkyl groups, such as cyclo propyl, cyclopentyl, cyclohexyl, and methylcyclohexyl, Alkenyl radicals, such as 
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vinyl, propenyl, and cyclohexenyl, benzyl, Aryl alkenyl radicals, such as arylated alkyls, such as phenylethyl and 
phenylpropyl, and trans-styryl, Phenyl, tolyl, dimethylphenyl, ethyl phenyl, trimethyl phenyl, Aryl groups, such as 
alpha-naphthyl and beta-naphthyl, the silicon content hydrocarbon group of carbon numbers (Ha) 1-18, For 
example, trialkylsilyl groups, such as trimethylsilyl, triethyl silyl, and t-butyldimethylsilyl, They are alkyl silyl alkyl 
groups, such as silyl (aryl (alkyl)) radicals, such as thoria reel silyl radicals, such as triphenyl silyl, and dimethylphenyl 
silyl, and screw (trimethylsilyl) methyl, among these — R1 and R4 ****** — it is a hydrocarbon group to the carbon 
numbers 1-10, such as isopropyl, tert butyl, cyclo propyl, phenyl, and cyclopentyl, — desirable — R2 and R5 ****** 
— a hydrogen atom is desirable. t 

[0047] R3 and R6 The divalent saturation or the divalent unsaturated hydrocarbon radical of carbon numbers 3-10 
which forms the condensed ring to the five membered ring which it combines is shown independently, respectively. 
Therefore, the condensed ring concerned is five to 12 membered-ring. It is R3 preferably. And R6 At least one side 
forms the condensed ring which consists of seven to 12 membered-ring. Under the present circumstances, it is 
desirable that at least one of the condensed rings concerned is seven to 10 membered-ring, and it is still more 
desirable that both condensed rings concerned are seven to 10 membered-rings. 

[0048] Such R3 and R6 It will be as follows if an example is illustrated. Trimethylene, tetramethylen, pentamethylene, 
hexamethylene, Divalent saturated hydrocarbon radicals, such as heptamethylene, pro PENIREN, 2-butenylene, 1, 3- 
swine JIENIREN, 1-pentenylene, 2-pentenylene, 1, 3-pen TAJIENIREN, 1, 4-pen TAJIENIREN, 1-hexa NIREN, 2- 
hexa NIREN, Divalent unsaturated hydrocarbon radicals, such as 3-hexa NIREN, 1, 3-hexa JIENIREN, 1, 4-hexa 
JIENIREN, 1, 5-hexa JIENIREN, 2, 4-hexa JIENIREN, 2, 5-hexa JIENIREN, 1 and 3. and 5-hexa TORINIREN, are 
mentioned. Pentamethylene, 1, 3-pen TAJIENIREN, 1, 4-pen TAJIENIREN, 1 and 3, and 5-hexa TORINIREN are 
[ among these ] desirable, and especially 1, 3-pen TAJIENIREN, 1, and 4-pen TAJIENIREN is desirable. 
[0049] R7 and R8 The hydrocarbon group of carbon numbers 1-20 or the halogenated hydrocarbon radical of a 
carbon number 1 - 20 **, an oxygen content hydrocarbon group, a nitrogen content hydrocarbon group, and a 
phosphorus content hydrocarbon group are shown independently, respectively. The hydrocarbon group of the (b) 
carbon numbers 1-20, for example, methyl, in more detail Ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, 
n-pentyl, n-hexyl, cyclo propyl, cyclopentyl, Alkyl groups, such as cyclohexyl and methylcyclohexyl, vinyl, propenyl, 
Arylated alkyls, such as alkenyl radicals, such as cyclohexenyl, benzyl, phenylethyl, and phenylpropyl, Aryl groups, 
such as aryl alkenyl radicals, such as trans-styryl, phenyl, tolyl, dimethylphenyl, ethyl phenyl, trimethyl phenyl, alpha- 
naphthyl, beta-naphthyl, ASENAFUCHIRENIRU, phenan TORENIRU, and anthracenyl, can be mentioned. The aryl 
group of the carbon numbers 6-20, such as the alkyl group of the carbon numbers 1-4, such as methyl, ethyl, n- 
propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, and cyclo propyl, phenyl, tolyl, dimethylphenyl, ethyl phenyl, 
trimethyl phenyl, alpha-naphthyl, and beta-naphthyl, is [ among these ] desirable. 

[0050] R7 and R8 As another radical, the halogenated hydrocarbon radical of the (b) carbon number 1 - 20 **, an 
oxygen content hydrocarbon group, a nitrogen content hydrocarbon group, and a phosphorus content hydrocarbon 
group are raised. As a halogen atom which constitutes a halogenated hydrocarbon radical, a fluorine atom, a chlorine 
atom, a bromine atom, and an iodine atom can be mentioned. When a fluorine atom is made into an example as for 
example, a halogen atom as a halogenated hydrocarbon radical of carbon numbers 1-20, a fluorine atom is the 
compound permuted by the location of the arbitration of the hydrocarbon group of the above-mentioned carbon 
numbers 1-20. Specifically Fluoro methyl, difluoromethyl, trifluoromethyl, Chloro methyl, dichloro methyl, 
TORIKURORO methyl, bromomethyl, Dibromo methyl, tribromo methyl, iodine methyl, 2 and 2, 2-trifluoro ethyl, 2, 2, 

1, and 1-tetrafluoro ethyl, pentafluoro ethyl, PENTA chloro ethyl, Pentafluoro propyl, nona fluoro butyl, trifluoro 
vinyl, 1, and 1-difluorobenzyl, 1, 1 and 2, 2-tetrafluoro phenylethyl, o- Or m- or p-fluoro phenyl, o- Or m- or p- 
chlorophenyl, o- Or m- or p-BUROMO phenyl, 2, 4- Or 3 and 5- or 2, and 6- or 2, 5-difluoro phenyl, 2, 4- Or 3 and 
5- or 2, and 6- or 2, 5-dichlorophenyl, 2, 4, 6-trifluoro phenyl, 2 and 4, 6-TORIKURORO phenyl, Pentafluorophenyl, 
pentachlorophenyl, 4-fluoro naphthyl, 4-chloro naphthyl, 2, 4-difluoro naphthyl, heptafluoro-alpha-naphthyl, hepta- 
chloro-alpha-naphthyl, o- Or m- or p-trifluoro methylphenyl, o- Or m- or p-TORIKURORO methylphenyl, 2, 4- Or 3 
and 5- or 2, and 6- or 2, 5-G trifluoro methylphenyl, 2, 4- Or 3 and 5- or 2, and 6- or 2, 5-G TORIKURORO 
methylphenyl, 2 and 4, 6-Tori-trifluoro methylphenyl, 4-trifluorom ethyl naphthyl, 4-TORIKURORO methyl naphthyl, 

2, and 4-G trifluoromethyl naphthyl group etc. is mentioned. A fluorination hydrocarbon group or a chlorinated 
hydrocarbon radical is [ among these ] desirable, and especially p- m- p-fluoro phenyl group, o-, m-, p- 
chlorophenyl radical, o-, m- or p-trifluoro methylphenyl radical is desirable. As an oxygen content hydrocarbon 
group, methoxy and ethoxy ** propoxy, phenoxy, ethoxyethyl, a furil, methoxypheny, a methyl-cellosolve radical, etc. 
are illustrated. Moreover, as a nitrogen content hydrocarbon group, dimethylamino, diethylamino, pyridyl, the indolyl, 
carbazolyl, dimethylamino phenyl, a quinolyl radical, etc. are illustrated. Moreover, dimethylphosphino, 
diphenylphospino, a dimethylphosphino ethyl group, etc. are illustrated as a phosphorus content hydrocarbon group. 
[0051] m and n show the integer of 0-20 independently, respectively. Preferably, m and n are 0-5. When m, n, or m 
and n both are the integers of 2-20 here, even when two or more radicals R7 (R8) are mutually the same, even if 
they differ, they are not cared about. Moreover, when m and n, are two or more, these radicals may connect and a 
new ring structure may be made. The hydrocarbon group of at least one carbon numbers 1-20 with which Q 
combines two five membered rings, The halogenated hydrocarbon radical of a carbon number 1 - 20 **, an oxygen 
content hydrocarbon group, a nitrogen content hydrocarbon group, The alkylene group which has a phosphorus 
content hydrocarbon group, or the hydrocarbon group of at least one carbon numbers 1 -20, The halogenated 
hydrocarbon radical of a carbon number 1-20 **, an oxygen content hydrocarbon group, a nitrogen content 
hydrocarbon group, The germirene group which has the silylene radical which has a phosphorus content hydrocarbon 
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group or the hydrocarbon group of at least one carbon numbers 1-20, the halogenated hydrocarbon radical of a 
carbon number 1 - 20 **, an oxygen content hydrocarbon group, a nitrogen content hydrocarbon group, and a 
phosphorus content hydrocarbon group is shown. As a bridge formation radical containing a hydrocarbon group, as 
an example of Q Methylene, methyl methylene, dimethyl methylene, 1, 2-ethylene, To 1, 3-trimethylene, 1, 4- 
tetramethylen, 1 , and 2-cyclo, a xylene, To 1 and 4-cyclo, alkylene group; (methyl) (phenyl) methylene, such as a 
xylene, aryl alkylene group [, such as diphenylmethylene, ]; — silylene radical; — methyl silylene — Dimethyl 
silylene, diethyl silylene, JI (n-propyl) silylene, Alkyl silylene radicals, such as JI (i-propyl) silylene and JI (cyclohexyl) 
silylene, Methyl (phenyl) silylene, silylene (aryl (alkyl)) radical [, such as methyl (tolyl) silylene, ]; — aryl silylene 
radical [, such as diphenyl silylene, ]; — alkyl oligo silylene radical [, such as tetramethyl disilylene, ]; — germirene 
group; — the hydrocarbon group of the above-mentioned divalent carbon numbers 1-20 alkyl germirene group; 
(alkyl) (aryl) which permuted the silicon of the silylene radical which it has by germanium — germirene group; — an 
aryl germirene group etc. can be mentioned. In these, the silylene radical which has the hydrocarbon group of carbon 
numbers 1-20, or the germirene group which has the hydrocarbon group of carbon numbers 1-20 is desirable, and an 
alkyl silylene radical, a silylene (aryl (alkyl)) radical, or especially an aryl silylene radical is desirable. As a halogen 
atom which constitutes a halogenated hydrocarbon radical, a fluorine atom, a chlorine atom, a bromine atom, and an 
iodine atom are mentioned. Specifically Methyl (fluoro methyl) methylene, methyl (difluoromethyl) methylene, Methyl 
methylene, methyl (4-fluoro phenyl) methylene, (Trifluoromethyl) Ditrifluoromethyl methylene, 1, 2-ditrifluoro methyl 
ethylene, Methyl silylene, methyl (chloro methyl) silylene, (Fluoro methyl) JI (chloro methyl) silylene, JI 
(trifluoromethyl) silylene, Methyl silylene, methyl (2-fluoro phenyl) silylene, (1,1, and 1-trifluoro propyl) Methyl 
silylene, methyl (4-fluoro phenyl) silylene, (3-fluoro phenyl) Methyl silylene, methyl (3-chlorophenyl) silylene, (2- 
chlorophenyl) Methyl silylene, methyl (2-trifluoro methylphenyl) silylene, (4-chlorophenyl) Methyl silylene, methyl (3- 
trifluoro methylphenyl) silylene, (3-trifluoro methylphenyl) Methyl silylene, methyl (3, 5-difluoro phenyl) silylene, (4- 
trifluoro methylphenyl) Methyl silylene, ethyl (4-fluoro phenyl) silylene, (2, 4, 6-trifluoro phenyl) Ethyl silylene, 
silylene (chloro (4-fluoro phenyl) methyl), (4-chlorophenyl) JI (4-fluoro phenyl) silylene, JI (4-chlorophenyl) silylene, 
the germirene group that replaced the silicon of the above-mentioned silylene radical with germanium can be 
mentioned. 

[0052] As a bridge formation radical which has an oxygen content hydrocarbon group, phenoxymethyl silylene, 
methoxy phenylmethyl silylene, ethoxyethyl methyl silylene, dimethoxy phenyl silylene, a diethoxy ethyl silylene 
radical, and various permutation germirene groups are illustrated. As a nitrogen content hydrocarbon-group content 
bridge formation radical, diethylaminoethyl methyl silylene, dimethylamino phenylmethyl silylene, dipyridyl silylene, 
etc. are illustrated. As a phosphorus content hydrocarbon-group content bridge formation radical, diphenylphospino 
ethyl methyl silylene, a screw (dimethylphosphino methyl) silylene radical, etc. are illustrated. 
[0053] Independently X and Y, respectively A hydrogen atom, a halogen atom, the hydrocarbon group of carbon 
numbers 1-20, The halogenated hydrocarbon radical of carbon numbers 1-20, the oxygen content hydrocarbon 
group of carbon numbers 1-20, The amino group and the nitrogen content hydrocarbon group of carbon numbers 1- 
20 are shown. Specifically A hydrogen atom; fluorine atom, Halogen atoms, such as a chlorine atom, a bromine atom, 
and an iodine atom; said R7 and R8 The hydrocarbon group or halogenated hydrocarbon radical of the same carbon 
numbers 1-20; [ Methoxy, ] Alkoxy groups, such as ethoxy ** propoxy, cyclo propoxy, and butoxy one. Ant ROKISHI 
radicals, such as phenoxy, methylphenoxy, dimethyl phenoxy, and naphthoxy one, Oxygen content hydrocarbon- 
group; amino group of the carbon numbers 1-20, such as aryl alkoxy groups, such as phenyl methoxy and naphthyl 
methoxy; Methylamino, Alkylamino radicals, such as dimethylamino, ethylamino, and diethylamino, The nitrogen 
content hydrocarbon group of the carbon numbers 1-20, such as amino groups (aryl (alkyl)), such as arylamino 
radicals, such as phenylamino and diphenylamino, and amino (phenyl (methyl)), can be mentioned. A hydrogen atom, 
a halogen atom, the hydrocarbon group of carbon numbers 1 -20, and the nitrogen content hydrocarbon group of 
carbon numbers 1-20 are desirable, a halogen atom, the hydrocarbon group of carbon numbers 1-20, and the 
nitrogen content hydrocarbon group of carbon numbers 1-20 are [ among these ] still more desirable, and a chlorine 
atom, a methyl group, i-butyl, a phenyl group, a dimethylamino radical, and a diethylamino radical are especially 
desirable. 

[0054] M shows a periodic table 3-6 group transition metals, and is a zirconium and a hafnium preferably [ it is 
desirable and ] to 4 group transition metals of titanium, a zirconium, and a hafnium, and a pan. The transition-metals 
compound expressed with the general formula [I] concerning this invention is compoundable by the approach of 
pertinent arbitration about formation of a substituent thru/or association. The typical synthetic path is as follows. In 
addition, H2 Ra and H2 Rb show the following structures, respectively. 
[0055] 

[Formula 14] 
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(R1 -R8, and n and m are the same as point **) 
[0056] 

H2 Ra+n-C4 H9 Li->HRaLi+C4 H10H2 Rb+n-C4 H9 Li->HRbLi+C4 H10 H Ra Li+H Rb Li+Q C 1 2 ->HRa-Q-HRb+2 
LiCIHRa-Q-HRb+2 n-C4 H9 Li->LiRa-Q-LiRb+2C4 H10 LiRa-Q-LiRb+ZrCI4 ->(Ra-Q-Rb) ZrCI2+2UCI2 [0057] 
Moreover, generation of the metal salt of the cyclopentadienyl compound like Above HRaLi and HRbLi may be 
compounded by approach which follows addition reactions, such as an alkyl group and an aryl group, for example, on 
the European Patent No. 697418 official report like a publication. An alkyl lithium compound, an aryl lithium 
compound, and an azulene compound are made to react, and the lithium salt of a dihydroazulenyl compound is made 
to specifically generate in an inert solvent. As an alkyl lithium ghost, methyl lithium, i-propyl lithium, n-butyl lithium, 
t-butyl lithium, etc. are used, and a phenyl lithium, p-chlorophenyl lithium, p-fluoro phenyl lithium, p-trifluorom ethyl 
phenyl lithium, a naphthyl lithium, etc. are used as an aryl lithiation object. Moreover, as an inert solvent, a hexane, 
benzene, toluene, diethylether, tetrahydrofurans, or these mixed solvents are used. 

[0058] The following can be mentioned as an example of un-limiting-of a transition-metals compound expressed 
with the above-mentioned general formula [I] concerning this invention. In addition, although the designation of 
these compounds is carried out only by the chemical name, the spacial configuration means the both sides of a 
compound with the asymmetry as used in the field of this invention, and a compound with symmetric property. 
(1) A dichloro dimethyl silylene screw A zirconium (2) dichlorophenyl methyl silylene screw (2-isopropyl-4-phenyl 4H 
azulenyl) zirconium (3) dichloro (4-chlorophenyl) methyl silylene screw (2-isopropyl-4-phenyl 4H azulenyl) A 
zirconium (4) JIKUROROJI (chloro methyl) silylene screw (2-isopropyl-4-phenyl 4H azulenyl) zirconium dichloride 
(5) dichloro dimethyl silylene screw (2-iso pull pill-4-phenyl 4H azulenyl) A zirconium (6) (4-fluoro phenyl) methyl 
silylene screw (2-cyclopentyl-4-phenyl 4H azulenyl) zirconium (7) dichloro dimethyl silylene screw (2-cyclopentyl- 
4-phenyl 4H azulenyl) A zirconium (8) dichloro (chloro methyl) methyl silylene screw (2-isopropyl-4-naphthyl 4H 
azulenyl) zirconium (9) dichloro (4-fluoro phenyl) methyl silylene screw (2-isopropyl-4~naphthyl 4H azulenyl) A 
zirconium (10) dichloro (4-chlorophenyl) methyl silylene screw (2, isopropyl, 8-methyl-4-phenyl 4H azulenyl) 
zirconium (11) dichloro dimethyl silylene screw (2~isopropyl-4-naphthyl 4H azulenyl) (2-cyclo propyl, 4-phenyl 4H 
azulenyl) a zirconium (12) dichloro dimethyl silylene screw (2-cyclo butyl — ) a 4-phenyl 4H azulenyl zirconium (13) 
dichloro dimethyl silylene screw (2-isopropyl — ) 4-naphthyl and a 4H azulenyl zirconium (14) dichloro dimethyl 
silylene screw (2-isopropyl — ) a 4-anthracenyl 4H azulenyl zirconium (1 5) dichloro diethyl silylene screw (2- 
isopropyl — ) a 4-phenyl 4H azulenyl zirconium (16) dichlorophenyl methyl silylene screw (2-isopropyl — ) 4-phenyl 
4H azulenyl zirconium (17) dichloro, 1, and 2-ethylene screw (2-isopropyl — ) 4-phenyl 4H azulenyl zirconium (18) 
dichloro, 2, and 3-butylene screw (2-isopropyl — ) 4-phenyl 4H azulenyl zirconium (19) dichloro and an 
isopropylidene screw (2-isopropyl — ) 4-phenyl 4H azulenyl zirconium (20) dimethyl and a dimethyl silylene screw 
(2-cyclo propyl — ) 4-phenyl 4H azulenyl zirconium (21) dibenzyl, a dimethyl silylene screw (2-cyclo propyl, 4-phenyl 
4H azulenyl) zirconium [0059] Moreover, both both [ one side or ] which make X in the above-mentioned general 
formula [I] of the above compounds and Y part can also illustrate the compound which replaced a hydrogen atom, a 
bromine atom, an iodine atom, a methyl group, a phenyl group, a fluoro phenyl group, benzyl, the methoxy group, the 
dimethylamino radical, and the diethylamino radical; Moreover, instead of the central metal of the compound 
illustrated previously being a zirconium, the compound which changed to an yttrium, a lanthanum, a scandium, 
titanium, a hafnium, a tantalum, niobium, vanadium, a tungsten, and molybdenum can also be illustrated. 
[0060] The catalyst (component B) catalyst component (B) is the ion-exchange nature stratified compound or the 
inorganic silicate except a [(B)-1] aluminum oxy compound, the ionicity compound which it reacts with a [(B)-2] 
catalyst component (A), and can change a catalyst component (A) into a cation or Lewis acid, and [(B)-3] silicate. 
The thing with Lewis acid can also be regarded as "an ionicity compound which it reacts with a catalyst component 
(A) and can change a catalyst component (A) into a cation." Therefore, suppose that the compound belonging to 
both "Lewis acid" and "ionicity compound which it reacts with a catalyst component (A) and can change a catalyst 
component (A) into a cation" is understood as the thing belonging to either. As a component [(B)-1] aluminum oxy 
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compound, the compound specifically expressed with the following general formula [II], [III], or [IV] is mentioned. 
[0061] 

[Formula 15] ' 
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[0062] the inside of each above-mentioned general formula, and R11 and R12 — a hydrogen atom, hydrocarbon 
residue, or a halogenated hydrocarbon radical — desirable - — carbon numbers 1-10 — the hydrocarbon residue of 
carbon numbers 1-6 is shown especially preferably. Moreover, R11 which has more than one may be the same 
respectively, or may differ, p — 0-40 — the integer of 2-30 is shown preferably. A general formula [II] and the 
compound of [III] are compounds called alumoxane, and are obtained by the reaction of one kind of trialkylaluminium 
or two or more kinds of trialkylaluminiums, and water, concrete — (a) — one kind of trialkylaluminium, the 
methylalumoxane obtained from water, ethylalumoxane, propyl alumoxane, buthylalumoxane, isobuthylalumoxane, and 
(b) — two kinds of trialkylaluminiums, the methylethyl alumoxane obtained from water, methylbutyl alumoxane, 
methyl isobuthylalumoxane, etc. are illustrated. In these, methylalumoxane and methyl isobuthylalumoxane are 
desirable. 

[0063] The above-mentioned alumoxane can also use two or more sorts together by the inside of each group, and 
each between groups one. The above-mentioned alumoxane can be prepared under well-known various conditions. 
Specifically, the following approaches can be illustrated. 

(a) Approach to which trialkylaluminium is made to react with direct water using suitable organic solvents, such as 
toluene, benzene, and the ether, (b) The salt hydrate which has trialkylaluminium and water of crystallization, For 
example, the hydrate of, a copper sulfate and an aluminum sulfate and the approach of making it react (c) How (d) to 
make the moisture which carried out impregnation react to trialkylaluminium, silica gel, etc. Trimethylaluminum and 
triisobutylaluminum are mixed. Toluene, benzene, How to make it react with direct water using suitable organic 
solvents, such as the ether, (e) Trimethylaluminum and triisobutylaluminum are mixed. The salt hydrate which has 
water of crystallization, for example, a copper sulfate, an aluminum sulfate and a hydrate, How to carry out a 
pyrogenetic reaction (f) After carrying out impregnation of the moisture to silica gel etc. and processing by 
triisobutylaluminum. How to carry out additional processing by trimethylaluminum (g) Methylalumoxane and 
isobuthylalumoxane are compounded by the well-known approach. The approach of carrying out specified quantity 
mixing and carrying out the pyrogenetic reaction of the these 2 component (h) How to put the salt which has water 
of crystallization, such as copper— sulfate 5 monohydrate, into aromatic hydrocarbon solvents, such as benzene and 
toluene, and make it react with the about -40-40-degree C bottom trimethylaluminum of a temperature condition 
[0064] The amounts of the water used for a reaction are usually 0.5-1.5 in a mole ratio to trimethylaluminum. The 
methylalumoxane obtained by the above-mentioned approach is the polymer of linear or annular organic aluminum. 
The compound expressed with a general formula [IV] can be obtained by the reaction of 10:1-1:1 (mole ratio) of one 
kind of trialkylaluminium or two or more kinds of trialkylaluminiums, and the boron acid expressed with the following 
general formula [V] (alkyl). the inside of a general formula [V], and R12 — the hydrogen atom carbon numbers 1-10 
— the hydrocarbon residue or the halogenated hydrocarbon radical of carbon numbers 1-6 is shown preferably. 
[0065] 

[Formula 16] 
R12B-(OH)2 [V] 

[0066] Specifically, the following resultants can be illustrated. 

(a) Trimethylaluminum, the reactant (b) triisobutylaluminum of 2:1 of a methyl boron acid, the 2:1 reactants (c) 
trimethylaluminum of a methyl boron acid, triisobutylaluminum, and 1:1:1 reactants of a methyl boron acid (d) — 
trimethylaluminum, the 2:1 reactants (e) triethylaluminum of an ethyl boron acid, and 2:1 reactants of a butyl boron 
acid — moreover As an ionicity compound which it reacts with the component (A) of a component [(B)-2], and can 
change a component (A) into a cation, the compound expressed with a general formula [VI] is mentioned. 
[0067] 

[Formula 1 7] 
[K] e+[Z] e- [VI] 
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[0068] Among a general formula [VI], K is the cation component of ionicity, for example, a carbonium cation, a 
tropylium cation, an ammonium cation, an oxonium cation, a sulfonium cation, a HOSUFONIUMU cation, etc. are 
mentioned. Moreover, a metaled cation, a cation of an organic metal, etc. which itself is easy to be returned are 
mentioned. As an example of the above-mentioned cation, the triphenyl carbonium, the diphenyl carbonium, Cyclo 
hepta-TORIENIUMU, indie NIUMU, triethyl ammonium, TORIPURO pill ammonium, tributyl ammonium, N, and N- 
dimethyl anilinium, Dipropyl ammonium, dicyclohexyl ammonium, triphenyl phosphonium, Trimethyl phosphonium, the 
Tori (dimethylphenyl) phosphonium, The Tori (methylphenyl) phosphonium, triphenylsulfonium, triphenyl oxonium, 
triethyl oxonium, pyrylium and complex ion, golden ion, platinum ion, a copper ion, palladium ion, mercury ion, ferro 
SENIUMU ion, etc. are mentioned. 

[0069] Z in the above-mentioned general formula [VI] is the anion component of ionicity, and is a component 
(generally component of non-coordination) which serves as a pair anion to the cation kind from which the 
component (A) was changed. As Z, an organic boron compound anion, an organoaluminium compound anion, an 
organic gallium compound anion, an organic phosphorous compound anion, an organic arsenic compound anion, an 
organic-antimony-compounds anion, etc. are mentioned, and the following compound is specifically mentioned, for 
example. 

[0070] (a) Tetra-phenyl boron, tetrakis (3, 4, 5-trifluoro phenyl) boron, Tetrakis (3, 5-JI (trifluoromethyl) phenyl) 
boron, (b) tetra-phenyl aluminum, such as tetrakis (3, 5-JI (t-butyl) phenyl) boron and tetrakis (pentafluorophenyl) 
boron, Tetrakis (3, 4, 5-trifluoro phenyl) aluminum, tetrakis (3, 5-JI (trifluoromethyl) phenyl) aluminum, (c) tetra- 
phenyl galliums, such as tetrakis (3, 5-JI (t-butyl) phenyl) aluminum and tetrakis (pentafluorophenyl) aluminum, A 
tetrakis (3, 4, 5-trifluoro phenyl) gallium, a tetrakis (3, 5-JI (trifluoromethyl) phenyl) gallium, (d) tetra-phenyl 
phosphorus, such as a tetrakis (3, 5-JI (t-butyl) phenyl) gallium and a tetrakis (pentafluorophenyl) gallium, (e) tetra- 
FENIRUHI, such as tetrakis (pentafluorophenyl) Lynn, — base — (g) deca borate, such as (f) tetra-phenyl antimony, 
such as a tetrakis (pentafluorophenyl) arsenic, and tetrakis (pentafluorophenyl) antimony, undeca borate, KARUBA 
dodeca borate, deca chloro deca borate [0071], etc. Moreover, if Lewis acid, especially a catalyst component (A) are 
used as Lewis acid convertible into a cation, various organic boron compounds, metal halogenated compounds, solid 
acid, or ion-exchange nature sheet- silicates etc. are illustrated, and the following compound is mentioned as the 
example. 

(a) Triphenyl boron, tris (3, 5-difluoro phenyl) boron, Organic boron compound (b) aluminum chlorides, such as tris 
(pentafluorophenyl) boron, The aluminium bromide, an aluminium iodide, a magnesium chloride, a magnesium bromide, 
Magnesium iodide, a chlorination magnesium bromide, chlorination magnesium iodide, bromination — magnesium 
iodide, a magnesium chloride hydride, and magnesium chloride hydro oxide — Magnesium bromide hydro oxide, 
chlorination magnesium alkoxide, bromination — as solid acid, such as metal halogenated compound (c) silica 
aluminas, such as magnesium alkoxide, and an alumina, and a component [(B)-3] ion-exchange nature stratified 
compound A roppo maximum dense packing mold, an antimony type, and CdCI2 A mold and CdI2 The ionic crystal 
nature compound which has the crystal structure of the shape of a layer, such as a mold, is mentioned. As the 
example Alpha-Zr (HAs04) 2 and H2 O, and alpha-Zr (HP04) 2, Alpha-Zr (KP04) 2 and 3H2 O, and alpha-Ti (HP04) 
2, The crystalline acid salt of polyvalent metal, such as gamma-Ti (NH4 P04) 2 and alpha-Ti (HAs04) 2 and H2 O, 
alpha-Sn (HP04) 2 and H2 O, gamma-Zr (HP04) 2, gamma-Ti (HP04) 2, and H2 O, is raised. 

[0072] The above-mentioned ionicity convertibility stratified compound may use it by performing salts processing 
and/ or acid treatment if needed. The field constituted by ionic bond etc. is the compound which takes the crystal 
structure piled up to parallel by the weak coupling force mutually, and the ion-exchange nature stratified compound 
except the silicate in the condition that neither salts processing nor acid treatment is performed has the 
exchangeable ion to contain. 

[0073] As inorganic silicate, clay, a clay mineral, a zeolite, diatomaceous earth, etc. are mentioned. These may use 
synthetic compounds and may use the mineral produced naturally. As an example of clay and a clay mineral, 
allophane groups, such as an allophane, dickite, Kaolin groups, such as nacrite, a kaolinite, and anoxite, 
metahalloysite, Serpentine groups, such as halloysite groups, such as halloysite, a chrysotile, lizardite, and antigorite, 
A montmorillonite, a ZAUKO night, beidellite, nontronite, Vermiculite minerals, such as smectites, such as saponite 
and hectorite, and a vermiculite, Mica minerals, such as an illite, a sericite, and glauconite, attapulgite, sepiolite, a pie 
GORUSU kite, a bentonite, kibushi clay, gairome clay, a HISHINGERU stone, pyrophyllite, a chlorite group, etc. are 
mentioned. These may form the mixing layer. Moreover, as an artificial compost, synthetic mica, synthetic hectorite, 
synthetic saponite, a synthetic TENIO light, etc. are mentioned. 

[0074] In the above-mentioned inorganic silicate, dickite, nacrite, a kaolinite, Halloysite groups, such as kaolin 
groups, such as anoxite, meta-halloysite, and halloysite, Serpentine groups, such as a chrysotile, lizardite, and 
antigorite, a montmorillonite, Smectites, such as a ZAUKO night, beidellite, nontronite, saponite, and hectorite, 
Vermiculite minerals, such as a vermiculite, an illite, a sericite, Mica minerals, such as glauconite, synthetic mica, 
synthetic hectorite, synthetic saponite, A synthetic TENIO light is desirable. A montmorillonite, a ZAUKO night, 
beidellite, Vermiculite minerals, such as smectites, such as nontronite, saponite, and hectorite, and a vermiculite, 
synthetic mica, synthetic hectorite, synthetic saponite, and a synthetic TENIO light are still more desirable. 
Especially these may be used as they are, without processing, and after they process a ball mill, sieving, etc., they 
may be used. Moreover, it may use independently, or two or more sorts may be mixed and used. 
[0075] An above-mentioned ion-exchange nature stratified compound and inorganic silicate can change solid acid 
strength by salts processing and/or acid treatment. Moreover, salts processing can change surface area and the 
distance between layers by forming ion complex, a molecular complex, an organic derivative, etc. namely, ion- 
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exchange nature — using — the exchangeable ion between layers — another big ** — the stratified matter in the 
condition that between layers was expanded can be obtained by permuting by high ion. 

[0076] It is desirable to carry out the ion exchange of the 60% or more to the cation dissociated from the salts 
and/or the acid which are shown below preferably 40% or more of cations of the exchangeable metal contained in 
the compound which omits the above-mentioned pretreatment. The salts used for the above-mentioned ion 
exchange are the compounds containing the cation which contains at least a kind of atom chosen from the group 
which consists of a 1 - 14 group atom. The cation which contains at least a kind of atom chosen from the group 
which consists of 1 - 14 group atom preferably, The cation which contains at least a kind of atom chosen from the 
group which is the compound which consists of a kind of anion chosen from the group which consists of a halogen 
atom, an inorganic acid, and an organic acid at least, and consists of a 2 - 14 group atom still more preferably, CI, 
Br, I, F, P04, S04, N03, C03, and C 204, CI04, OOCCH3, CH3 COCHCOCH3, and OCI2, 0(N03) 2, 0(CI04) 2, O 
(S04), OH, 02 CI2, OCI3, OOCH, OOCCH2 CH3, and C two H404 And C six H507 from — it is the compound which 
consists of a kind of anion chosen from the becoming group at least. Moreover, two or more sorts of these salts 
may be used simultaneously. 

[0077] The acid used for the above-mentioned ion exchange is preferably chosen from a hydrochloric acid, a sulfuric 
acid, a nitric acid, an acetic acid, and oxalic acid, and may be used simultaneously two or more sorts. After 
performing the approach and acid treatment which perform acid treatment as an approach of combining salts 
processing and acid treatment after performing salts processing, the approach of performing salts processing, and 
the method of performing salts processing and acid treatment simultaneously are. In addition, acid treatment 
removes a surface impurity, and also is effective in making some cations of the crystal structure, such as aluminum, 
Fe, Mg, and Li, eluted. 

[0078] Although especially the processing conditions by salts and the acid are not restricted, as for salts and acid 
concentration, it is usually desirable for processing temperature to choose the boiling point of a room temperature - 
activity solvent, and for the processing time to choose the conditions of 5 minutes - 24 hours, and to perform some 
processed compounds [ at least ] on the eluted conditions 0.1 to 30% of the weight. Moreover, generally salts and an 
acid are used in a water solution, using. When performing the above-mentioned salts processing and/or acid 
treatment, configuration control may be performed by grinding, a granulation, etc. between processings before 
processing, and after processing. Moreover, other chemical treatments, such as alkali treatment and organic 
substance processing, may be used together. Thus, as component ** obtained, the thing of 0.3 - 5 cc/g has 
especially desirable pore volume with a radius of 20A or more measured with the method of mercury penetration 0.1 
or more cc/g. This component [(B)-3] is usually **** rare ** about the water of adsorption and interlayer. water. 
Here, the water of adsorption is water by which the front face or the crystal fracture surface of the ion-exchange 
nature stratified compound except silicate or inorganic silicate was adsorbed, and interlayer water is water which 
exists between the layers of a crystal. 

[0079] As for a component [(B)-3], in this invention, it is desirable to use, after removing the above water of 
adsorption and interlayer water. Although especially the dehydration approach is not restricted, approaches, such as 
heating dehydration, heating dehydration under a gas negotiation, heating dehydration under reduced pressure, and 
azeotropy dehydration with an organic solvent, are used. Although whenever [ stoving temperature ] is made into a 
temperature requirement where interlayer water does not remain and 1 00 degrees C or more are usually preferably 
made into 150 degrees C or more, a high temperature service which produces structure destruction is not desirable. 
Heating time is 1 hours or more preferably for 0.5 hours or more, the — the time — dehydration — desiccation — 
having carried out — the back — a component — [ — ( — B — ) - three — ] — a moisture content — temperature 

- 200 — degree C — a pressure — one — mmHg — conditions — the bottom — two — an hour — having 
dehydrated — a case — a moisture content — zero — % of the weight — ** — having carried out — the time — 
three — % of the weight — less than — it is — things — being desirable . this invention — setting — dehydrating - 

- having — moisture — content — three — % of the weight — less than — adjusting — having had — a 
component — [ — ( — B — ) - three — ] — using — a case — indispensable — a component — ( — A — ) — and - 

- mentioning later — arbitration — a component — ( — D — ) — contacting — the time — being the same — 
moisture — content — maintaining — as — dealing with it — having — things — being important . 

[0080] The particle support as an arbitration (component C) arbitration component (C) is the support of the shape 
of the granularity which consists of an inorganic or organic compound and usually has the particle size of 10micro - 
2mm preferably 5mm from 5micro, or a particle. As the above-mentioned inorganic support, multiple oxides, such as 
oxides, such as Si02, aluminum 203, MgO, ZrO and Ti02, B-2 03, and ZnO, Si02-MgO, Si02-aluminum 203, Si02- 
Ti02, Si02-Cr 203, and Si02-aluminum2 03-MgO, etc. are mentioned, for example. 

[0081] As the above-mentioned organic support, the particle support of the porosity polymer which consists of the 
polymer (**) of aromatic series unsaturated hydrocarbon, such as a polymer (**) of the alpha olefin of the carbon 
numbers 2-14, such as ethylene, a propylene 1-butene, and 4-methyM-pentene, styrene, and a divinylbenzene, etc. 
is mentioned, for example, such specific surface area — 2O-1000m2 / g — desirable — 50-700m2 / g — it is — 
pore volume — more than 0.1 cm2 / g — desirable — 0.3cm2 / g — they are more than 0.8cm2 / g still more 
preferably. 

[0082] An example of an organoaluminium compound as a (Component D) arbitration component (D) is expressed 

with the following general formula [VII]. 

[0083] 

[Formula 18] 
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AIR1 3a P3-a [VII] 

[0084] R13 shows the hydrocarbon group of carbon numbers 1-20 among a general formula [VII], P shows hydrogen, 
a halogen, and an alkoxy group, and a shows three or less integer more greatly than 0. As an example of an 
organoaluminium compound expressed with a general formula [VII], a halogen or alkoxy content alkylaluminum, such 
as trialkylaluminiums, such as trimethylaluminum, triethylaluminum, TORIPURO pill aluminum, and 
triisobutylaluminum, diethyl aluminum mono-chloride, and a diethyl aluminum mono-methoxide, is mentioned. In 
these, trialkylaluminium is desirable. Moreover, in the catalyst in this invention, aluminoxane, such as methyl 
aluminoxane, can be used as a component (D). 

[0085] The catalyst for olefin polymerization in this invention can contain alkoxy content compounds, such as 
electron-donative compounds, such as active hydrogen content compounds, such as for example, H2 O, a methanol, 
ethanol, and a butanol, the ether, ester, and an amine, boric-acid phenyl, dimethyl methoxy aluminum, phosphorous 
acid phenyl, a tetra-ethoxy silane, and diphenyldimethoxysilane, as arbitration components other than particle 
support. 

[0086] In the catalyst for olefin polymerization in this invention, it is independently used as a catalyst component 
(B), respectively, and also the ion-exchange nature stratified compound or the inorganic silicate except an aluminum 
oxy compound, the ionicity compound which it reacts with a catalyst component (A) and can change a catalyst 
component (A) into a cation or Lewis acid, and silicate can be used, combining these 3 component suitably. 
Moreover, although one sort of the above-mentioned low-grade alkylaluminum, halogen content alkylaluminum, an 
alkylaluminum hydride, alkoxy content alkylaluminum, and aryloxy content alkylaluminum or two sorts or more are 
arbitration components, it is desirable to use together with an aluminum oxy compound; an ionicity compound, or 
Lewis acid, and to make it contain in the catalyst for olefin polymerization. 

[0087] The olefin polymerization catalyst in this invention can prepare an above-mentioned component (A) and an 
above-mentioned component (B) by making it contact in the inside and outside of a polymerization tank under 
existence of the monomer which should carry out a polymerization, or nonexistence. That is, a component (D) etc. 
may be independently introduced into a polymerization tank a component (A) and a component (B), and if needed, 
and you may introduce into a polymerization tank, after contacting a component (A) and a component (B) 
beforehand. Moreover, you may introduce into a polymerization tank, after carrying out impregnation of the mixture 
of a component (A) and a component (B) to a component (C). Moreover, since a component (A), a component (B), 
and a component (D) are contacted simultaneously, you may use, and each component may be made to react to a 
target serially. 

[0088] Contact of each above-mentioned component may be performed in inert hydrocarbon solvents, such as a 
pentane, a hexane, a heptane, toluene, and a xylene, among inert gas, such as nitrogen. As for contact temperature, 
it is desirable to carry out between the boiling points of a solvent from -20 degrees C, and to carry out between the 
boiling points of a solvent from 0 degree C especially. Thus, the prepared catalyst may be used, after using it, 
without washing after preparation and washing. Furthermore, you may use combining a new component if needed 
after preparation. 

[0089] Moreover, in case a component (A), a component (B) and a component (C), or a component (D) is contacted 
beforehand, the so-called precuring to which the monomer which should carry out a polymerization is made to exist, 
and the polymerization of a part of alpha olefin is carried out can also be performed. That is, the polymerization of 
the olefins, such as ethylene, a propylene, 1-butene, 1-hexene, 1-octene, 4-methyl-1-pentene, a 3-methyl-1- 
butene, vinyl cycloalkane, and styrene, can be preparatorily carried out before a polymerization, and reserve pile 
connate ****** washed if needed can also be used as a catalyst. 

[0090] As for this preliminary polymerization, it is desirable to carry out on mild conditions in an inert solvent, and it 
is desirable to perform 0.01-1000g per 1g of solid-state catalysts so that a polymer (0.1-100g) may generate 
preferably. The amount of a component (A) and the component (B) used is arbitrary. For example, in the case of a 
solvent polymerization, the amount of the component (A) used has desirable within the limits of further 10-4 - 1 
millimol / 10-7 - 102 millimol / liter, and liter ** as a transition-metals atom, the case of an aluminum oxy 
compound — the mole ratio of aluminum/transition metals — usually — 10-100,000 — desirable — 100-20,000 — 
it considers as the range of 100-10,000 still more preferably, these mole ratios [ as opposed to / when an ionicity 
compound or Lewis acid is used as a component (B) on the other hand / transition metals ] — usually — 0.1-1,000 
— desirable — 0.5-100 — it considers as the range of 1-50 still more preferably. 

[0091] Moreover, as well as other components (B) when using the ion-exchange nature stratified compound except 
silicate or inorganic silicate, and the organoaluminium compound of an arbitration component (D), it can treat. 
Although especially the contact approach is not limited, it can illustrate the following approaches. 

a) Contact a component (A) and a component [(B)-3]. 

b) Add a component (D) after contacting a component (A) and a component [(B)-3]. 

c) Add a component [(B)-3] after contacting a component (A) and a component (D). 

d) Add a component (A) after contacting a component [(B)- 3] and a component (D). 
In addition, three components may be contacted simultaneously. 

[0092] The particle support which is an arbitration component (C) may be made to live together in contact of each 
above-mentioned component in the case, and particle support may be made to contact after contact of each 
above-mentioned component. The component [(B)-3]1g per component (A) of the amount of each above-mentioned 
component used is usually 0.001 - 5mmol preferably 0.0001 to 10 mmol, and a component (D) is 0.1 - lOOmmol 
preferably 0.01 to 10,000 mmol. moreover, the atomic ratio of the transition metals in a component (A), and the 
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aluminum in a component (D) — usually — 1:0.01-1,000,000 — it is 1:0.1-100,000 preferably. Thus, the prepared 
catalyst may be used, after using it, without washing after preparation and washing. Moreover, you may newly use it 
combining a component (D) if needed. In this case, the amount of the component (D) used is chosen so that it may 
be set to 1:0-10,000 by the atomic ratio of the aluminum in the component (D) to the transition metals in a 
component (A). 

[0093] Before a polymerization, the polymerization of the olefins, such as ethylene, a propylene, 1-butene, 1- 
hexene, 1-octene, 4-methyM-pentene, a 3-methyl-1-butene, vinyl cycloalkane, and styrene, can be carried out 
preparatorily, and what was washed if needed can also be used as a catalyst. As for this preliminary polymerization, 
it is desirable to carry out on mild conditions in an inert solvent, and it is desirable to perform 0.01-1,000g per 1g of 
solid-state catalysts so that a polymer (0.1-100g) may generate preferably. 

[0094] Next, the manufacture approach of the propylene polymer concerning this invention is explained. In this 
invention, an above-mentioned catalyst and an above-mentioned alpha olefin are contacted, and a polymerization or 
copolymerization is performed. The catalyst in this invention is applied to the solvent polymerization which uses a 
solvent, and also it is applied to the liquid phase non-solvent polymerization which does not use a solvent 
substantially, a vapor phase polymerization, and a melting polymerization. Moreover, polymerization methods may be 
any of a continuation polymerization and a batch process polymerization. 

[0095] As a solvent in a solvent polymerization, saturated fatty acid with inactive hexane, heptane, pentane, 
cyclohexane, benzene, toluene, etc., or independent or mixture of aromatic hydrocarbon is used. -78-250 degrees C 
of polymerization temperature are usually preferably made into -20-100 degrees C. If it puts on the limitation from 
which the polymer which has the description of this invention is obtained, there is no limit in a polymerization 
method, although especially olefin ** of the system of reaction is not restricted — desirable — ordinary pressure to 
2000 kg-f/cm2 — let 50kg/cm2 be the range of -G from ordinary pressure still more preferably. Moreover, for 
example, molecular weight accommodation can be carried out with well-known means, such as temperature, and 
selection of a pressure or installation of hydrogen. 
[0096] 

[Example] Hereafter, although this invention is further explained to a detail based on an example, this invention is 
not limited to the following examples, unless the summary is exceeded. In addition, in many following examples, all of 
a catalyst composition process and a polymerization process were performed under purification nitrogen-gas- 
atmosphere mind, and after dehydrating by MS-4A, it was used with purification nitrogen, having carried out bubbling 
of the solvent and having deaerated it. 

(1) Measurement of MFR : 6g (0.6 % of the weight) of acetone solutions of a thermostabilizer (BHT) was added to 
polymer 6g. Subsequently, after drying the above-mentioned polymer, the melt indexer (230 degrees C) was filled up 
and it was left for 5 minutes under the condition of 2.16kg load. Then, the extruder capacity of a polymer was 
measured, and it converted into the amount per for 10 minutes, and considered as the value of MFR. 

(2) measurement [ of molecular weight distribution ]: — the weight average molecular weight (Mw) obtained by GPC 
and number average molecular weight (Mn) — ( — the ratio (Q value) of polypropylene reduced property) determined 
all. The product "I50valve flow coefficient molds" made from Waters was used for GPC equipment. The solvent 
used the alt.dichlorobenzene and measurement temperature was made into 135 degrees C. 

[0097] (3) Measurement of the melting point : DSC ("TA2000 mold" by Du Pont) was used, and it asked by 
measurement at the time of the 2nd temperature up after performing rising and falling temperature to 20-200 
degrees C once by part for 1 0-degree-C/. 

(4) 13 C-NMR spectrum of the measurement polymer (MK-3-93) of 13 C-NMR of a polymer and 1 H-NMR was 
measured by the proton perfect decoupling method at 130 degrees C, after making it dissolve thoroughly in the 
solvent which added deuteration benzene about 0.5ml which is a lock solvent about a lOOmg sample at o- 
dichlorobenzene about 2.0ml in the sample tubing for measurement for 10mmphiNMR. A Measuring condition is flip 
angle-type 65degree and pulse-separation 5T1. The above (value of the longest [ 1 / T] among the spin lattice 
relaxation time of a methyl group) was chosen. It sets to a propylene polymer and is T1 of a methylene group and a 
methine group. Since it is shorter than a methyl group, in this Measuring condition, recovery of magnetization of all 
carbon is 99% or more. 1 H-NMR was also measured using the sample prepared similarly. 

[0098] The head to tail linkage of the 13 C-NMR chemical shift was carried out, the methyl group of the 3rd unit eye 
of propylene unit 5 chain with the same direction of branching of a methyl group was set up as 21.8 ppm, and the 
chemical shift of other carbon peaks was based on this. The chemical shift by these criteria is mostly in agreement 
with the value by the criteria which set the signal of a tetramethylsilane to 0.0 ppm, and the value by the criteria 
which set hexa methyl disiloxane to 2.0 ppm. 1 H-NMR chemical shift set up the signal by the side of the high 
magnetic field of o-dichlorobenzene as 6.94 ppm, and the chemical shift of other hydrogen peaks was based on this. 
[0099] 10g of chemical treatment sulfuric acids of the polymerization data (1) clay mineral of example-IHf / clay 
and the dilute sulfuric acid which consists of 90ml of desalted water were made to distribute a 10g montmorillonite 
( KUNIPIAF" by Kunimine Industries), and stirring processing was carried out for 6 hours, after carrying out 
temperature up till the boiling point. Then, after it washed the collected montmorillonite enough and it carried out 
predrying with desalted water, it dried at 200 degrees C for 2 hours, and the clay mineral by which the chemical 
treatment was carried out was obtained. To this montmorillonite 200mg by which the chemical treatment was 
carried out, concentration added 0.8ml of toluene solutions of the triethylaluminum which is 0.4 mols/ml, and stirred 
at the room temperature for 1 hour. It washed with toluene after that and considered as the slurry of 33mg clay 
mineral / ml toluene. 
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[0100] (2) Triisobutylaluminum (Tosoh Akzo make) 0.25mmol (aluminum atom conversion) was introduced into the 
stirring type autoclave of polymerization content volume 1 L of a propylene. On the other hand, it is a 
dichlorodimethylsilane diyl screw (2-isopropyl, 4-phenyl 4H azulenyl) hafnium to a catalyst feeder with a rupture 
disk. 1.4mg was diluted with toluene, and was introduced and 50mg and triisobutylaluminum 0.015mmmol (aluminum 
atom conversion) were introduced for the montmorillonite which was further obtained in the example 1 (1) and which 
carried out triethylaluminum processing. Then, the polymerization was performed for 1 hour, after having introduced 
propylene 700ml into the autoclave, cutting the rupture disk at the room temperature and carrying out temperature 
up to 80 degrees C. Consequently, the 16.5g polymer was obtained. For MFR of a 0.3x103 g-polymer / g-catalyst, 
and a polymer, 312 (g / 10. minutes) and the melting point were [ complex activity / a 1.4x104 g-polymer / g- 
complex, and catalytic activity / 0.93x105 and Q of 156.6 degrees C and Mw ] 2.6. 6.5-mol%, 2 and 1-association 
was not detected but 1 and 3-association of [mrrm] of a polymer was 0.05-mol %. an end — [1-Pr-delta] =0.014 
mol % [i-Bu-delta] =0.024 mol % [1-Pr-delta] db=17.7 mol % [i-Bu-delta] db=31.0 mol % [1-Pr-delta] / [i-Bu-delta] 
=36.4/63.6[0101 — ] Toluene 200ml is introduced into the stirring type autoclave of polymerization data content 
volume 1 L of example-2 Hf/MAO low voltage, temperature up and after introducing a propylene continuing 
methylalumoxane (Tosoh Akzo make, MMAO) 38mmol (aluminum atom conversion), temperature up is carried out to 
40 degrees C at 50 degrees C, and it is propylene ** 1 kg/cm 2 It maintains. On the other hand, it is a 
dichlorodimethylsilane diyl screw (2-isopropyl, 4-phenyl 4H azulenyl) hafnium to a catalyst feeder with a rupture 
disk. 6mg was diluted with toluene, and was introduced, the rupture disk was cut, and polymerization actuation of 4 
hours was performed, maintaining **. Consequently, the 9.2g polymer was obtained, complex activity — a 1.0x102 g- 
polymer / g-complex, and the melting point — 1 14.2 degrees C and Mw — < — 5.6x103 it was . [mrrm] = 7.0-mol %. 
2 and 1-association and 1, and 3-association was not detected. 

[1-Pr-delta] =0.52 mol % [i-Bu-delta] =0.89 mol % [1-Pr-delta] db=24.5 mol % [i-Bu-delta] db=42.2 mol % [1-Pr- 
delta] / [i-Bu-delta] =36.7/63.3[0102 — ] 

[Effect of the Invention] According to this invention explained above, isotactic triad fraction is high and the polymer 
which has end vinyl of specific structure is offered. Although the propylene polymer which has this description is 
excellent in rigidity, thermal resistance, a moldability, and gloss, the polymerization nature to an olefin catalyst is 
expected. 



[Translation done.] 
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= c- c- c- c- c-r-/T;sn6i 
l l 
c c 

OOOOOfBiTfeSCi:, (D) 2, 1-*SJ:tf1, 



( 2 ) 



1 



[»*H1] TtftDZkft (A) . (B) . (C) feet 
'V (D) £*E£-fSC <t£!$St<h-ir -5. ^PtTU>a^ 

(B) >^atri'>«-&fl:«))t*©*jS*tc = 



ya>^07hy77^- (GPC) TliJ£UJtfifi¥ 
tilftflMw^l, 0 0 0-1, 0 0 0, OOOOiBffl 
T&-5C<t. (D) 2, l-fcct^L 3-<DS*f*££ 10 

[»*JS2] TIE©&# (A) , (B) , (C) fcj; 
tt (D) £3E£U ^^P^-JUS^wr-S^PtfU 

(b) ^n^v>m^m>^<D^.mfic- 



•>3>^P^?h^7-f- (GPC) T;IiJ^UfcS«¥ 
S|«?lMw«l|, 0 0 0~1, 0 0 0, 0 0 0<£>fEffl 
TfeSCt, (D) 2, 1-33j;tf1, 3-©Sl^ 20 
<E>^lt#0. 1 ^USSJUTT&SCi:. 
[»*II3] Tiero^Iftki®^ (A) fe«fclMB) 
<h, &glO£i;TeSfiJi# (C) fccfctf/SfcliffigfiJt 
(D) tl. a - >i&fflM!S!Tx&n 

fet^fiE^ (a) TiE-flsst [ i ] T-mztizm®&mit 

tel&fiLft (B) 7)1>5. = V&**-><1£®. I&m (A) 

tsj^uT^ (a) £^:*>ic£&-r %Z£tf*jm 
ffm^ (o $m=Fm& 

ffSfiE^ (D) SSgZ^S^Art;^!! 
Utl ] 
R 7 , 




[I] 



40 



(-test [ I ] R' . R' . R 4 . r s li-tn^n 
JiSlc, frm®** fcli&siii* i ~ i o £>@Hb7k3iig£ 
£l*g?fil& 1-18 W7--< ^#WK<fc7k^S-Cfe U , R 
5 . R 6 lZ*tl?tl&iHZ. Trtltf&ST SEMHICtt 50 



4#g§¥1 1 -3 4 9 6 3 4 
2 

(a) i! c-NMRTisufc; m-mm-&fr*>tz 
*^p e u >¥<a 5 aagp©> v - 5 - ^-fe s - > 

c-c-c-c-c-T?*3n5i 
I I 

c c 

^'JV-A*. 5K^'fV7'^^;US*Wr-5^PbfU> 
^'J ^-|C«UT3 5 %a±^^tiTf£^^i:^m 
it5^oeu>i^» 5 (A) "C-NMR TS'JS u 
fc. 5a-^js^^e./«s:-57 p pb;u>mm5jiiBgi5o>y 

- 5 - ^-fe 5 - X vaMOlfejQf 9 t;U%lUTTS) 

c-c-c-c-c-T^^nsi 
c c 

li^taffi^^bTk^SS-^-r. R 7 . R* li^n-^nitiz: 

IC@?^g)t 1 - 2 0 ©K^b7K^S*7c(iK^» 1 ~ 2 0 © 

-5. d7j&< £t>-otf>£ti?i»i ~2 o«7)^b7k^», m. 

•57.»l/*U>S, ^fcli'>«:< i'fo-OCD^^I ~2 
0 <DK^b7K^S.- m.m&. 1-20 ©OD/NPy >ftU8flyk 

(nfitmn i~2o <D^<b7K^s. mmm 1-20 ©con 

-to xfc«t^Yi*-?-n^na!jiic7jc^^ /\ay>g 
1 - 2 0 <z>EHb7)ciitg. M^St 1 - 2 0 <7}/\ 
py>^bgS^b7k^S. K^Si -2 ocdsi^WM^K 

ms. 75/1. foists* 1 -2 0 ommtt sutikmrn 

MiiS»H*S3~6j£jl?£&Jl$:^-#\, ) 
[0 0 0 1 ] 

c £=;bse*rrs t-< v * ^7 ^ y zt&zfu tf u- >S£ 

■T v *M&TB^t6fc3i#*ail'J14£*-f5 v ^7 d v - 
ffiS<bSJ^}££tt^&ttl?lc@nfc435*fi8frE£*r-fa 
[0 0 0 2] 

[a£3R<Dtt*Ti] ^ptu>fi^<*ii. ma. hums. « 



( 3 ) 



rate, mm®., wmaiticffinsiop^gj^is^n 
^■p tf isym-gmtm-m&mBtzrctbizfrm&m^ 

-f >S^M«lc?tr£^P^-<hLTcPfiJffllcl4;§<* 10 
[0003] tf* (^v^>^-;u>/^n^>^^ 

¥8- 1 0 9 2 1 4&$g) 

-f , j/lffl fl*) ICf Uffl s nt I \-5 7 -f V * f v 2 tatLitm. 

iijtt**u, u^t)5Ksffit*^;b«**r-5yptfU:>ii 20 

[0 0 0 4] 

(B) ^ntrp>a-g-«:©M-^cD^*tc = 



-^p/<-;H4tft5ci, (C) y;kt-5l- 
•>3^0?hf77^- (GPC) T;TWSUfcM¥ 
WiMw*(1, 0 0 0~1, 0 0 0, 0 00O1I 
Tfc-SCi:. (D) 2, 1-*5<fctfi, 3 - COMMIT 
<D-&lt#0. 1 ; E;U%lUTT*SC<t. 30 
[0 0 0 7] 

l¥£W<Dnm<DKmi <^PtfU>S^«;>*^WlCj: 
^^PtL/^M^flsili. 13 C-NMRT;IJ5£U>fc, SS- 
m&Sfr e> zfa bf U >Jjift 5 il^gpro^ v - ^-b ~ 
- ^-fe 5 - * VMROMdjOf 9 %^X£IT. ffiKli 

7. 5^;U%lUTCQfcCQT&.3 <> /«Cfc. *V-5-fcS- 

[0 0 0 8] C CT, 11 C-NMR mkdsijs:?! 
;£I4. ;*<E>a»JT&-5. "C-NMRX^i'NHil 0 
mm*NMRffli£ffl^>^H(D4'T5 0~5 00m 40 

g<DUWZo--J2an'<>if>#)2. omiica-yf 
JS«ET*-5B7jc^k^>-fe->i|stjO. 5 m I ZfiaXfrmtSi 
*T35±lC;§S¥$-tr/t&. 1 3 0WPh>SifA 
•>^U V^TSHSUfc. -T* -y^U >^ICtt«7^V 1 
6SS^fc. 3W3£Sfe#l4, 7U vZf7>tfJl>6 5° . A 
JU^ISST, JU± (T, liy^USW^eXS^fQ 

JSUC0T. C<D;li]SS#Tli±T<DgS^©fiB^k©lHiaii 

[m r r m] = I (m r r m) / { I ( 



ftmW- 1 1 -3 4 9 6 3 4 
4 

[HB/l7Mf»5*b.fc5<h-r-5ifiiJ #3^14, il^O^-U' 

**-r-5yptfu>a^T«)ij. L*»t>imt^>wiiM4 
-5gg©7 •< v * * ^ v t> Mm&z&t -a :/p 

[0 0 0 5] 

;Ji IC^*T7S SntfcOTftU, 7 -f V * £ 2> * h U 
7v ^(D3SSffi«jS*W^--5«i7t^7P 
tf U >fi^<*£S0fr 4 c £ * S M £ T 3 t> <DTS» o 
T, TiE<D*# (A) . (B) . (C) fccfctf (D) CO 

mm®, mz 

[0 0 0 6] l/t^ot. *^^|c«fcS^PbfU'>S^ 
tt(4. Tie<D^# (A) . (B) , (C) fccfctf (D) 
&%£-r£C&€ti»£ir«t>0-C&<&. (A) ,! C- 
NMRTSiJSUit. 5I-S^^e.JS:-5^PtfV>*{a 

5 mm&o * v - ^ -tr 5 - ^ -tr 5 - * v atswsj^ 9 
c-c-c-c-c-T^^n-s 1 

I I 

c c 

9 9 %JU±T'&-5„ SiaWJS&gfcli 1 2 4MHz JU±«ffl 

t v jmrnmao. 0.0 8 P pmiUT cr^t> 
b*b#i iwa±) ^fflt^c. 

[0 0 0 9] ^5*;u->7 hii^-SSS^u^^usco 

«-«co^iS]^pi-t'^s y p bf u 5 mmvwi 3 * 

<51BWy5 L ;US$:2 1 . 8ppmtbTaSU ffiOK 
^->^;K7)^r5*^->7 hliC+lS:S*<tUfc„ COO 
SmX'lt. PPPPP (mmmm) fcJ;7^PPPPP 

(mmmr) TS$n57P bf U->m<& 5 ^«t>(Ol^ 2 
itMaBfD^fMl/SlCgoX ->^JU4 2 1 . 44-2 
2 . 1 0 p p mCOSEHlC, PPPPP (mm r r ) T'th 

$ n-s ^ p br u >ma 5 * 2 ig<a s to > ^us 

ICSC»'< ->^;K4 2 0. 9 4~2 1. 14p pmC0fg 
ffllC. PPPPP (mrrm) T^nS^Dei/>* 

<a 5 mmfom 2 *{aa o> ^sicscf < ->^;ni 

19. 7 0~2 0. 0 4 p pm<Di5ffllcgi*l'5„ CC 
~C\ ^PtL'^mfitSaiiSIKDP P P P P (mrrm) 
(7DfJ^$:^-r [m r rm] <D±PKffll4TieC0iCT7^$n 
•So *»^00«^<*I4 [mrrm] #9%JUT. H$L 
<I47. 5%JUTT**Ci:^W00^ (A) Tfc 
. 

[0 0 10] 
[»1] 



mmmm) + I (mmmr) + I 



5 



( 4 ) 

(mm r r) + I (m r r m) — I (2, 1 ) } 



<&mW- 1 1 - 3 4 9 6 3 4 
6 

(Stl ) 



I (2. 1) = (1/4) {A(D+ A©+ A©+ A®} 
[0 0 1 1] CCO (5C1) iCfcUT. I (mmmm) , 
I (mmm r ) % I (mm r r ) »' I (mrrm) li-?- 

n-enro^p tf u >m<a 5 2 a ro> f 1 ^ 

SlCgtK x^tJKD«»lTJ65. 5C (2) ©A(D. 

A®, A®. A®tt*trftl. g|5#«£ ( I ) ICSJRT 

CH 3 



CH, 



PPP BnrG :- (CH-CH 2 ) - (CH-CH 2 ) - (CH-CH 2 ) Ot 1 ) 



(St 2) 

542. 3pprru 38. 6ppm. 36. 0pp. 3 
5. 9 p pm©->^;UD»*MiT£>-5. mfc-S 

[0 0 1 2] 
Ht2] 

CH, 



I 



CH. 



CH, 



PPP Diir] :- (CH-CH 2 ) - <CH-CH 2 ) - (CH-CH 2 ) 

CH, 



at 2 ) 



CH, 



CH S 



PPP [rr] :- (CH-CH 2 ) - <CH-CH 2 > - <CH-CH 2 ) 

CH. 



Cit 3 ) 



[0 0 1 3) 



«S& ( I ) 
CH, 



CH, 



I 



[ft 31 



CH, CH, 



I 



CH 8 



- <CH 2 -CH) - <CH 2 -CH) - <CH 2 -CH) - <CH-CH 2 ) - <CH 2 -CH) 

® <D ® ® ® © 

(•ffc 4 ) 



CH 3 CH a 
- (CH 2 -CH) - (CH 2 — CH) - CCH 2 -CH 2 
© ® ® 



[0 0 14] ^Otl/^ttlJmm, mrO^IOl 

ic±e«j§ (i) . mm (id iivxmrj:t>izzfa tf 

U><OftA#i£liU;fc«i§£*^3C<b#;fc-S>. d<7)<fc 

iiB*&MiJ14#l£H£^*.£>+iTU-5. yptTU^^y 

1, 2-JfAT3o-5*^ figlC2, 1 -ft Aifc-SlMil , 
3 -JfA-r^Ct^fe-So 2, 1 -ft ATl^Sntt 

y v-ii^uv-^tpicfcuT (<b4) <o»»mm- 
( i ) -cs3n-5ffig^^»jm(a*jBfi)c-r-5„ tut, 

1, 3 -ft ATS^^n/t^E/^-li^UV-igtplcfc 
Ub5) rogP^git (II) TS3ft5ttIT«I* 



CH 3 CHj 
-CH 2 ) - (CH 2 -CH) - (CH 2 -CH) 
® ® © 

(•fb5) 

[001 5] *^^ic^tosyptfL/>a^ro^7H'j 
a5-»*iit (id nil, 3-ftAosss. *3-)\,mtr>y 

S^<*li^PtfU><D2. l-ftAfc^tfl, 3-ftA 
(II) #0- 1 ^;U%JUTT&* C<h<hO 

# (d) #«seoa(iiiiuTo«tpicsg-r 

[0 0 1 6] 

[»23 



mm(%) = 



( 5 ) 1 - 3 4 9 6 3 4 

7 8 

*™^1.1~21.8ppm>a>BI8i- 3X (M5>i*&*&MS>«®+*S» 



Z ICH3- 4X 



(Ag)+A(g)+A(g)M©M(g)+A©) 



(A(ZHA®i-A(g)) 
3 



[0 0 1 7] C(7)iClCfcl\T. Z ICH, lt±^^J^S 
(1 9~2 2 p pm) (Omm^-To A®. A 

©. A®, A®. A®, A®. A®. A®i3j;tfA® 
li. -ttl-ftl 4 2 . 3ppm, 35. 9ppm. 38. 
6ppm. 30. 6ppm, 36. Oppm, 31. 5 
ppm, 31. Oppm. 37. 2 p p m x 27. 4p 



10 



«3) 

pm©B8lT»y. g|5#«jt (I) fccfctf (II) *T"tf 

1"£2, 1 -#AU/i7 , 'PeU><OiiJ'&, 1, 3-*?A 

[0 0 18] 
[»3] 



2,1-ffi\«£(%)= 



i*HW»a»)= 



(A®M®+A®+A(g)»A®+A©y6 
27~48ppm (Dgf»©a 



X1 000X1/5 



(i£4> 



(Ag>A®+A®)/6 
27~48ppm a>m&G>ft 



X1000X1/5 



(SC5) 



[0 0 2 2] 



[0 0 1 9] *5BWI=J:*^Pt:u>«^*tt. Xfttt) 

SMIcH-r«*# .(A) *5J;tf (B) **3E£$n-5^€? 
U, '>«©yPtfU'>JU^CDa-^-U7^> (X^U> 

*a#-r-5) . if u>ic»lt 6. o^e;u% 

[0 0 2 0] "C-NMRfeW ' H-N 

c-c-c-c-c-c 
I I I 

c c c 

c-c-c-c-c-c 
I I 
c c 

c-c-c-c-c-c 
I I 
c c 

c-c-c-c-c-c 
I 

c 

[0 0 2 5] 



1) ~ (-fbi 3) ofltifijQffdgftdSftf. 1 -yp^_ 
;u*9S C-fb i 1) ttttttna" c-nmrOT. 6 1 1 

5. 5 (Hi). 5137. 5 (2 fit). 641. 5 

[0 0 2 1 ] 
Mb 4] 

«b6) 



[0 0 2 3] 



[0 0 2 4] 



Mb 5] 

c-c- 

I 

c 

Mb 6] 

c-c- 
I 

c 

[<b7] 

c-c-c- 
I I 

c c 
Mb 81 



ab7) 



(it 8) 



«fc9) 



[0 0 2 6] 



[0 0 2 7] 



[0 0 2 8] 



[0 0 2 9] 



6 ) 



c=c-c-c-c-c- 
i i I 
c c c 

[<b9] 

c=c-c-c-c-c-c-c- 
I I I 

c c c 

10 [<bi o] 

i -zf7-=.)imi& 

c=c-c-c-c-c-c-c-c- 
I I I 

c c c 

Mb i i ] 

c-c=c-c-c-c-c-c-c- 
I I I 

c c c 

20 Hbl 2] 

C = C- (C-) o C-C- n^3 



ftfflW- 1 1 - 3 4 9 6 3 4 
10 



(fcl 0) 



iiti i) 



«bi 2) 



tfbi 3) 



Cfbi 4) 



[0 0 3 0] CCDfg' 3 C-NMR*^ MUlCj: 

*^tf>fi*l<z>!l»Jlii» 1 -yp^^« «bi i ) ic 
ttmtntzmmfi. n i 5. 5 d® . 5137. 5 

(2&) . 6 4 1. 5 ( 3 til) , 6 3 0. 9 (4&) T 

4v7t-)\,W& Mbi o) fcttatt&:A4»Af. 

6111. 5 . ( Utt) . 6144. 7 (2fi) , 62 30 

2. 5 (2{ji^5 1 ;u) T-£>y. ^pe;u*^B «b8) IC 

!HfSifl*J^j:fS^*<. 614. 4 (1&). 6 20. 2 (2 
(si). 639. 8 (3&). 630. 7 (4&) 
U. V**Mm Hb6) JC^aHflfclt^ 6 2 2. 
6(1 fit) . 623. 7 (Ifil). 625. 9 ( 2 &) 

t&-s„ -fvyf-^*« «b1 0) \z.w$mts.^v> 
mmuxMsfrt,. «b8) {z&'&mtm 

t&^o^mizx.M&frb'u-otzo 1 -yp^-;u*^ 
«bi i) ic*s§W]&m^<D$§jiii. stan -efluisn 40 
To*«<tt*HMb£*j4-**/-u- 1 -^-txo^m 

m^ 6115. 4 (Itl). 6137. 8 (2 fit). 6 
4 1.3 (3&) iCOtt&X^frofc. (4b1 1) £*I 

1 (<bi 2) fcj;^fi^kf^;u 

*4£ «b1 4) iOESUli, Hbl 2) fccfctf «bi 

[1 -P r-A] = B@/ { (1/6) 



[0 0 3 4] 



4) izftmtbtnm^<o<t¥'>7 b&XM i -cmm^nx 

0£S(a«»<b^CD<b^->7 C£lC«fc 
Uffofc. «b1 2) (Cif#8ifi*l?5:(i^tt 6 114.1 
(Hsl). 6139. 3 (2 fit). 631. 9 ( 3 tt) 

<tH63£U t3J:y:fti^tf^U*!ffi Ubi 4) izWMtftte 

{S^ 6 114. 2 (Ifi) ,6139. 1 ( 2 (SI) . 6 
3 4. 0 (3fi) tJt^Ufc. 

[0 0 3 1 ] — ^ ' H-NMR h;UTIi. 1 - 7 

((bl 1 ) <7)-fi^7k^m^ (6 5. 8 
4~5. 7 4, 6 5. 0 2~4. 9 6 ) fc<fct/W V 7f 
-JU^Sffi (<b 1 0 ) CD ~ fiJS^klgff if (6 4. 7 8- 
4 . 6 6) A<, ^©ffeWi&fl^ijiff (6 2. 6 0- 

o. 4 0) fr*>ftm\sTWiMztiz>. -m^ymmn 

[0 0 3 2] 1 -^D^Zl^Sffi «b 1 1 ) *5<fctf-< V 

^t^ujMss (<bi o) ©yneu^mttfco^u?*;. 

[1-Pr-A] fc=fctf [i-Bu-A] li'H-NM 

[0 0 3 3] 
[£*4] 

(Bd)+B@+B(3)+B®) } 

(5£6) 

[S*5] 



[ i - B u -A] = (1/2) B<3)/ 



{(1/6) ( B (D+ B @+ B ®+ B @>) } 



(5C7) 



( 7 ) 



11 



[0 0 3 5] CCDiClCfcOX. B<DIJga*Q7ki£IC£J|5-f 
■5 2. 6 0-0. 40 ppmCOf§(Dl«lT*U. B 
(2)1*5. 8 4-5. 7 4 ppmCi§©a»ilT*y, 
B@I4 5. 0 2~4. 9 6 p pm<0{f^CD«tt<iiT£> 
Us B@)I4 4. 7 8-4. 66ppm©fi§©«»(fiT 

£5, ^-U7<>«itmfi^(Di -7D^_;i,*Jg (<b 

[1 - P r-A] ab = B©/ {B©+ ( 

[0 0 3 7] 

[ i — B u — A] „„= (1/2) B@/ 

[0 0 3 8] ft, *3gi!3l4. M"ffliJ(7)5t?«^ 1 -^P^ 
>U*S^ (yiUU**) (<k1 1) TfeSl^ftWV^ 

1) Lindeman, L. P. ;A 
. 43 (1971) 1245 

2) Couperus, P. A. ;C 
ongen, J. P. C. M. Org. 
4 2 6 

3) Zambe I I i, A. ; Loc 
acromol. 13 (1980) 26 

(2, 1 ) 

4) Grass i, A. ; Zambe 
198 8) 617-622 

(1,3) 

5) Zambe I I i, A. Mac r 

n — propyl, 2— met 
n y I i d e n e ) 

6) Zambel I i, A. etal 
2 11-212 

dimethyl ( i — pro 

7) A I d r i c h N MRj-^l 
[0 0 3 9] *fgl«<7):/PtfU>M^*£>tt^SI4G P 

CCli?telT*1, 0 0 0-1, 0 0 0, OOOT'fc 
•5. U< 14 1,. 000-400, 000, £ £ IC# 
£U<(41 , 000—100, 000. t#lC»S L.<I4 
1, 0 0 0-5 0, 0 0 0T&-5. fflj£ICcfcy»£l/0 

0, 0 0 0JUT^5RUt8lN± ! t)^ |l *«>SiiJ<hUTt)ll* 
LAV, 

[o o 4 o] <7a£\s>n-&&<Dmm>*&wiz£z 40 

T-5yPbfU'>^a«^i*. *5U(4 6^;l/%lUT«DX 

SI4. >*P-fe>ft4JST&y. 0ij;ll4. TIEIC jF-T.tr> 
&84fiEfi£# (A) : m&tzm&&m<t£:®frZ>Mlfti 
•5'>^<<tt>1 HcD^^P-b^k^i, ftfeJgactt 

(B) : [ (B) -1] yjUS-OA^-Xt^). 

[ (B) -2] fi4Jgfi£tt (A) <hKJSUT84JJI/iE# 50 



1 1-349634 

1 i) fc«fctf-f yyf=A*i «bi o) <z>^%. 

[1 - P r-A] , b iS«fctf [ i -Bu-A] db (4 ' H- 
N M R«tttelCSO*#Tic<7>xt# 
[0 0 3 6] 
6] 

1 /2) (B®+B®) } (ICS) 
[»7] 

{B©+ (1/2) (B@+B@)) } 

(iC9) 

c <h AW £ b l n. N M R ©Jg |c 5 £ 1UT ic ?« 
IE-T-5. 

dams, J. Q. Anal. Chem 

lague, A. D. H. ; V a n D 
Magn. Reson. 8 (1 976) 

atgelli.P. ; e t a I. M 
7-270 

I I i, A. Macromol. 21 ( 



omol. 12 (1979) 154 
hylene — propenyl (vi 

. Macromol. 15 (1 9 82) 

P y I ) 

(A) &JjT*>\zm&TZ>^iitf*imtii-<( *>Vk1t£ 
Vl&lZlZJM [ (B) -3] :S8igii<'ft 

(C) : mtiL+IB&s *3«tO;/S/tliff3tfi£«- (D) : 

[0 0 4 1 ] *f6^lcj;5fi^ttli. #£U<I4buIcM 
8l<D?f£Tlcyp bTU'>£fi^£>3<,M47*P tfU>ix 
^U->fe-5l\|i^PeU->^0Da^-U7-f 

[0 0 4 2] <fl4i!lfi)c# (A) ) *Sgf«(DS^tt 

*is«5itg«:M)«fi)c«- (a) o>m®&m<tGVi<DMiz? 

(A) liCW«^lcPgS$n-r«3gT*5C<!:l4 
W^TfcfcO. 84&fiJc# (A) 14. TK-l&xC [ I ] 

[0 0 4 3] 
tftl 3] 



( 8 ) 

13 

R 7 
n m 




10 



[0 0 4 4] (xC<K R' . R 2 . R 4 . R 5 IZttl* 

£fi:ltm.m$Sl^ ~i 8©^-fift^b*ii-c*tj, 
r 3 , r 6 li-tn-^ntettic. •tn^ss^'r-SEft^ic 

r' . r 4 <Dmttt*&*m?z>mt7*mtiw&i, 20 

<. $6>(C»SU<li'fV^ , Pbf^ST*5,, R 7 . R 
' tt-tft-etia&lcKiMRi ~ 2 o <p@Hb7kiii*S fcli 
gtiggfc 1-20 ©/\p^>-fb^b7k^S. Stiit#*rK<b 

m. n|i^n^ttt*33:lCO~2 O^SISfc^-f. Qli~ 

owK<b7jc^ts; K^ltSJci ~2 0©©/\py>ftM;Jc 

--wmmm. 1-20 ©K4b7k*«, kiss* 1-20© 30 

1t\t'Pl3.< £ t)-OCDK^» 1-20 <£6Hb7kSitg. k 

nun -2 o<D<D'\n7>itmit7mm. mm&nnit 

sy^si/^s^t. xfccfctfYii-tn-ftiitiEic?^ 
/\ 1 - 2 0 (DKib7k^S. 
mm&i -2 0(D/\ay>-fbK<b7jc^s, K^ai~2 

OWSiiftKttSS. 7c/l. KISt1~20O 
^^#W^b7jc^S^^U, Mlii§SS«S3~6ffi?g^ 40 
&®£jirf. ) 
[0 0 4 5] *^lC^to-S-9SlC [ I ] TSSft-Sjl 

&&JHb£ian*, b&sr' , r 2 . fc«fc^R 3 £*rr 

•SHM^Effi^i, ISiSR' . R 5 . *Scfctf R « 
TM. X. fc«fctfY£^tf¥®lCg|LT#ttffrT-&-54b 

i^fcfcicii. BiftgR' . r ! . fc«ty:R 3 *Wf5 
SMSEfil^i. M&«R 4 . R s . fc<fctfR« £WT*- 50 
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-5 Ea^K&^S Q £ ^ L T*l*} ft«©fBj5 IC fc I % T 
M» X. &J;tfY£#tf¥®lCg8UT^ftffrT&5, & 
SftlliM, X&tf Y^fr¥®£l*A>T*tia]-f-5C:iItf) 
iMJgffite^ tfiS^Fil IC H b Til* <h Si&<D mm icfc l \ 
Ib^t^teffl-rs. 
[0046] R' v R 2 , R 4 . R s li±iEUfc£? 
IC. -ttl^naStlC. 7kS^ 3; fe(±^*» 1 - 1 0(D 

m.<t7mm&fiii*mm®. 1 - 1 8 <o<r<< mttmt*.& 

S&ICBU<(4. R' . R 2 . R 4 . R 

s i*. ^n^hffliiic. c-f) (p) ksss 

i~i oo^^K^s. fljtii ^5=-;k x^;k n- 

->^p^p|f;k v^P'Of^/k ->^p^+->;k > 
^;u->^p^+->;u»<D7;u+;us, t*-;k yp^- 

;k ->^P^s+-fe-;Hf(7)7;U<r-;US. 'OvJk 7 
x— JkX^k 7x-;U^'PtfJHI<D7 l J-;kryU+ 
Jk trans -^^ U ;UI|(D7 U -JUTJU-y-— JUS, 

7i_;k h'J;k ;k if;i/7iz 

Jk hU^f;b7i-;K a-^-7^;k 
(f«57'JH«. (/\) Ksstm - 1 8<z><7- -fifths? 

4b7kiP!g, 0"JtLI£\ h'J^^kv'J^k hiJlf^vU 
Jk t -^5 1 ;kv'y5 1 ;U->'J>UI|CDhU7'^+^->U^ 
h 'J 7 i-Jl-y U Ml© MJ 7 U -;k> ^bS, x 

y^k7x-;u->u;m<7> (7;i/*;u) (7U-;i<) -> 

•>U;kr;i/+;i/«T*-5„ c:tie>(0e)-6, R' . R 4 <h 
UTIi-TV^Pbf^k tert^fik ->^P^Pbf 

7i-Jk •>^P'<>5 L ;k H<D^^?it1~1 0* 
T©J^lb7k^ST**-S)Ci:*<»*U<. R 2 . R s <t U 

[0047] r 3 . r 8 li-eti-enfflaic, -tn*^^ 
-r -ssmsicw uTts^zmtfLT z 2 fiisroKmsji 3 ~ 

1 o©isft^fcii5Fiafp^b7jciis€:^-r. seox. ^ 

gifiS^illi 5 ~ 1 2ft^T«>-5. »*U<liR 3 fcctrj: 
R 6 CDd7fe< ifc-TJIi, 7-1 2*^e./5:-5ti^ 
4JKfi£-T-5o CCDR^ ^KtS-&^0D'>/j:<<!: i fe-oAi7 
-1 OilT*SC«!:At»iU<, ^KIS^iiroSTj^ 
7-1 OM^Tfe-SCi^$e.(C»S LU. 
[0 0 4 8] CCD<tp/«tR 3 . 33<fctfR 6 

>m<D 2 ffi<DfiS?QK<b7K^S. ^P^"k>. 
-k>, 1, S-^yl-kV. 1 -^>7"^k>. 

2 -^sVt 1 — U>, 1, 3-^^yl-kV, 1, 4 

--^>^ -^x- u>. 1 -^+-y--u>, 2 

k>, 3 -'v+It-- l^>, 1, 3-^tfvl-kv. 
1. 4 -'\*i7-vX-k>. 1, 5 -Mtfyxrl/ 
>- 2, 4 -^+tr^I- U>, 2, 5-^+17-xX- 
k>. 1 , 3. 5--^+-y-r-U — k>^(D2ffi<D^fiafQ 



( 9 ) 



15 



>, 1, 1, 

1, 3, 5-^+-y-hu^i^>^»*u<, 1, 

3 -^>^-/X- 1, 4-^>^yIzU>*^ 

[oo4 9] r' . r* it*n*ti$kiLizmm%ii ~2 

OOK^Jc^S^fcli, KJKCkl ~2 0©O/\py>ft 

ts^mitTkmrnzTFit, £e>ici*u<ii <-n 

ftft i ~ 2 o ©K<k7KHS. mxii. >3Mk x^,k 10 

n-^PtJk i-^OfcMk n-^^k i 
;k s-T^Jk t-^-Jk n-'O^k n-'S* 
->;k ->^o^Pbf;k S^P'OT-Jk ^p^+v 
;k ^5 1 ;u->i>P'\+->;Hfo57'7U+7i'S. t'-;k 7 
p/^-;k ->^p^*-b-;u^<757;U'ir— ;n, 'Ov 
;k 7i_;nf;k 7n ju^pbf^u^roz u-;kr 

;l/+;k trans - V JIWOT V—JUTJl'tr—Jl' 

— ;k h u^^u^x— ;k a-^-^^k 

jw 7'-tr^-75 : -U'-;k 7it> hU-Jk 7> h^t 20 

>9=\/k x^;k n-:/PtMk i-^Ptf;k 
n-^;U. i -y^k s-T^Jk t-^fS/k -> 
fO^P tf;M?<£>^iii» 1 ~4<D7)U*Jl>m, — 

;k MJ;k ^^^71^. if^7i_;k MJ 

^^7iz;k a-1-79-JUs |3-t7fJH|(DSl 
&6~2 0O7'J-M*t»*l/l). 

[0 0 5 0] R 7 , R' (D&JOSiUTIi. (P) KSit 
Si ~2 OWCDMP^WbK^Jc^S, ffi^W^b* 

g^#*^^b7jcms. m^mitJitmmtf&if e> 30 

tl-S. 7\py><bKfc7kiitS£«/&TS7\P^>l£ : f <!: 
7jc^S<t UTI40iJx.li\ APy^i LT7 v3kW.=i- 

6nic-r&£. 7ymi& : ?tf±%i<Dm.m%i.i -2 oom 
-fb7K^s<7)ffm©tiMic^u/t^b^rfe-5o mttfl*) 

\Zl3.7J\,*n*T)\,. y7;WP^f;k h'J7VU*P 
*^\lk i'PP^Wk ^OD>fJk hU^PPy 
3^k 7D : E>f;k y7"nt/fJk h'JT'Pt^^ 

jk a-K>^;k 2, 2, 2-h'j7MPif;k 40 
2, 2, 1, 1 -fh77MPif;k ^>*:7/-kj- 
pif;k ^>^i>DQif;k ^>^7;i/*p^p e 

Jk /t7Mn7"fJk MJ^M-Ptf— ;k 1, 1 
-V>7JM-P^>v7;k 1. 1. 2, 2-7^r-^:7;kt 
P7i-Mm o -££IJ, 

P7i-Jk o-$fcli, m-$fc|Jp-i'PP7iz 
Jk o-fifcli. m-ftlip-7Pt7i-;k 2, 
4-£fcli. 3, 5-$fcCt, 2, 6-$7i:li2, 5- 
y7JWP7i-ik 2, 4-$it(i. 3, 
li, 2, 6-££:l42. 5-/^PP7i-Jk 2, 50 
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4, 6-h'J7MP7i-Jk 2, 4, 6-MJ£P 
□ 7i-Jk ^^7WP7i-Jk ^^PP7 
x— ;k 4-7;k^P±7^k 4-^PPt7fJk 
2, 4 -i?7A*Pt7Wk a—)- 

-£fclip- h'jTVktP^^U^x-Jk o 
14, m-JtlJp- h^PP/Wi- ;k 2, 4 
-Sfcli, 3, 5-£/tli. 2, 6-^fcl4 2, 5 -i> 
- hU7;i/Jj-P^^;U7x— ^k 2 , 4-*fcli. 3, 

2. 6-£fcl42, 5-v-h'J^PP> 
fJI/7i^k 2, 4, 6-MJ-hU7MP/f;l' 

7i-;k 4-hV7Ji>*n*9-j\,-j-75-ji,s 4-mj 

^PP>f;Pt7f;k 2, 4-i5-h'J7;^P7:f 

fcli. m-Jfcttp-7JWP7i^M. £>-3lM4o 
-Sfcli, m-*fc|jp-^PP7i-JH, 
o-$/tli, m-$fclip- r-U^/U^-P^^k^x- 

justfttic&s lo. K^*^b7k^«iUTii^ h 

lh*-X ya^is. 7i;*->. Ih + ->l 

^;k 7'j;k * h+->7i- ;k *3\/h»p v;u:7*s 
3£#0iJtf£*i-5. S^I#*^b7K*S<!: UTI4. 

S»^A7Sy. yl^kTS/. fcf'Ji^k -OKU 

;k *rw/y;k y>?;k7sy 7x-;k >y 

*^fr-7*7s7<< A y7i-;i/7t7N7^y, v^f 1 

[005 1] m, nl4-Ha^*lHi3ilC0~2 0<Dggfc£ 
^f. ff£U<li, m, n*<0~5T*5. CCTmS 
fclin*^ S^limi n^73#2~2 OOSafftSi 
£Uk ISStOSR 7 (R" ) l25lMCH-Tt>H&:-3T 
OTfcllfefcO. m, n, # 2 JU±<DB#. Ctie> 

ro©EM^tS, 'M<<tfc-o©Kiai~ 
2 o w^^b7k*S, J^^» i~20 0(D/\ay>itm<t 

=b--D(D^^st 1 ~2 o©^b7k^g. m.m.®. \ ~2 0 
©<^/Npy>^bK<b7jc^s. mm^mmtymm. &m 
$mm.<t*mm. «tWKtoJcti4:tt5yiji/>i 
^fei4'>/«£< <t t-o©^^ i~2o <Di%it*mm, 
m.m&i ~2 o<D(D/NpywbK<b7jc^s. sugars? 

tUTI4. QCDS<*ffiJ<!:UTI4, ^f^U^. ^^U^f 1 
v^^U^^UV. 1, 2-X?-k>. 1,3- 
hU^^kV. 1. 4 h^^^UV, 1, 2-->£ 
P^+->U>- 1, 4 -->^p^.+ ->k>H(D77k*k 
>S; (/^U) (7x-7U) ^^k>. y7i-W 
^U>^<07'J-7k7;U+k>S ; ->U k>S ; 
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yUUX y/f;k>UL'X vX^;u->'JUX 
(n-yPbf;U) yiJUX 5> ( i -37°P bf;U) ->'JU 

>s. y?^u (7i-;H ->UU>v (hiui/) 

7i-;l/yU U^UcDT'J-^l/i'U ly>« ; fh7>f 

;uv-> u \y>m<D7)^)^ u =r-> yi/>i; u 
>S ; ±I£<D 2 <Itf)Stiii& 1-20 (omit^mm^t 

;uy;usu>S; (.tj^ji) 10 

ctte><z>*Tii. i ~ 2 o wj^^k^s^^-t-s. 
->uu>a, i ~ 2 o <Dmt7mm&G 

-r-S/NP-y^^iUTIi, 7»IIT. tSSSISi^ * 

*n**M ^^Uy?-U>. (y7JWP^^H y 
^y^U-X (h'J7;i/tP>^l/) y^py^U 20 
>. (4-7WP7izW y?-JUy?-U>. yh'J 
^M-py^MUy^UX 1, 2-yhy7MP>f 

;nfi/>, c^M-py^u) y^v/i^'ju^, 

U>. i> (hU7MD/^) ->'Jl/>, (1,1, 
1-h'J7MP7'Pt:W >f^y'Jl/X (2-7 
J^P7i-JH ^f^y'Jl/X (3-7WP7i 
-M *5-JUis*J\s>. (4-7^071-^) y?- 
^yiJI/V. (2-i>PP7izM *T)\s->Vls>. 

(3-^PP7x— M J-^J^zs'J U>\ (4-^PP 30 
7x-;U) >^y'JI/X (2-KU7MP/W 
7i-JH -*5^U->'J (3-h'J7MP^^ 
7i-M y3MU->U (3-hU7;^P^?^ 
7i-;W y^Uv'J (4- MJ ^M-P*^ 

7i-;W /f^yiJl/X (3, 5-/7MP7I 
=W >WyiJl/>, (2, 4, 6-hU7JWP7 
x~;U) >f;|/y'Jl/X (4-7WP7I-JW I 

fJl/y'Jl/X (4-^pp7i-W if^yUl/ 

(4-7MP7i-;H (^'PD/f;W >'J U 
>. v (4-7WP7i-^) yUl/X v (4-£ 40 
PP7i-JW y'Jl/X *><fctf±IE->'J U>SO'5r-< 

[0 0 5 2] ^^W^^Jc^S^WT-SSglSSiUT 
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;i-yUl/X ih + yiW^y'Jl/X vy 
•>7i-;l/yiJ -/I h+yif;k>U U>g^f\ 

Uly>, y/^75;7iz;Mf;|,yUl/>. v? bf 
V&WJi/y, ^M^Stt-S. SS^WK^kiitS^ 
^SStgSi UTIi. -x? x=;U 37**7 -fyxfMUy 
;Uv"Jly>. fc'* (v^^U^^^^^yp'^U) ->u 

[0 0 5 3] xfc<ttXYU^+x^atriC7|cilii?-. /\ 
□ y>Hi*. ^^3S1 ~2 OOK^X^S, 
2 OCD/XPy^-fbK'fbTkm*. J^iSS* 1 ~ 2 0 
WJ^<k7K^S. 75/1, KISl~2 0©Ilt*K 

r 1 . r' iii]«iro^^i!ssci ~2 o<Dm.<t7kmm&z>^ 
te/\av>itmt*mm ■, y h+->. ihtv. t*p^ 

->>?pyp7i?+->. 7 h*->1?CD7;Uzi*->S, 
7i;+y, /^7i/+y. y^^iy + y, 
t7h + yS©7'JP*yI, 7i-^W h*y, T7 
9^y Y-**sm<D7 >J -JU7)l,Zi*'>mt3:ii<Dmm&. 1 
~ 2 0 (Dmm^mitJkmm ;757S;/f^7 5 

y. i^y^UTsy. i^75y> ^x^uzsyi? 

©7MA7S/I. 7x— ^75/, y7ir^7S 

yn©7U-;i'7syi > (y^u) (7i_;n 75 
yno (t;u+;u) (tu-;u) 75/iai'cKiS! 

1 ~2 0<0^lg^*^b7KllS*^lf-5C<!:A<T-#-5o 

/np^xi?-, @?fit&i~2 

0<D^b7XHS, ~2 oaBX£*Kfb*xs 

##£b<> S&lCll/Nn^B?. K3R»1~2 0© 

mitJ^mm. mm& 1-20 co^^#wM<b7k^s^s? 

JK. 1*lCjtftHi?\ y^US, i -37>Jl/S, 7i 
-;US, y^7S/I> v'X^UTSyS^JfSU 

[0 0 5 4] MI±J§JUiiMt3~6&jI£:&II£jFU iff 

3. *f6^ic^-5-fiS5t [ 1 ] T-m2nzm®&m<t 

^!S(iTI5<Diiy-C^)-5o te&s H, Ra, H, RblJ 

[0 0 5 5] 
Hbl 4] 



11 
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OR 1 -R 8 , nfcirXmttJfeatWi;) 
[0 0 5 6] 

H 2 Ra + n-C 4 H 9 L HHRaL 1 + C»- H,i 
H 2 Rb + n-C 4 H 9 L i ->H R b L i + C 4 H 10 
HRaLi+HRbLi+QCI z ->HR a-Q-HR 
b+2LiCI 

HRa — Q — HRb + 2 n — C 4 H 9 Li^LiRa- 
Q-L i Rb + 2C 4 H 10 

L i Ra-Q-L i Rb + ZrC l 4 -> (Ra-Q-R 
b) ZrCI 2 +2LiCh 

[0 0 5 7] &rc. ±I5H RaLi, H R b L i <£>*P# 
ti % a-ny/*ftmme 9 7 4 I 8^$8lciE«tf)J;5> 

ii7Xl/>ft^«l*5l£*tTyt KPZXU-;Mb 
£%OU^AJg££j££t*-3o TJblrJW^OAim 
<hLTIi, t^JUOTOA, i -^PtfJUU^A, n 

-y^uy^OA, t -y^uu^^A^ffiffl^n, 

7U-;UU5 1 '5A^<hUTIi7x~;UU5 1 '?A, p- 
^pp^x-^U^'SA, P"7;WP7x-;b l Jf , 5 
A, p- h ^^P/f^i^'J^-JA, 
;Uy^A^#{j£ffl£n£ 0 ^SUSiStUT 

^>-tf>, h;ux>, yxfju-r 
[0058] »ewic«:b*±iEHK* c i ] -estsn 

(1) v^ppv>^U*>ij 
^-4-7i-JMH7Xl/-;W yJ^-^A 

(2) y^PP7i-JMfJk>Ul/>t7 (2--<V 
7'PW-4-7x^l/4H7XU-M ^l/IJ-^A 



20 



30 



40 



50 



(3) x^PP (4-^PP7i-i» >^Uv'JU> 
tf* (2-^fV^W-4-7i-^4H7Xl/- 
){,) itjm-OA 

(4) y^PPy (^PP/fW y'JL/>t7 (2- 
V^P 4 - 7 i-Jl/4 H 7XI/-W *J)Vi=. 

(5) y^PP^Wy'Jl/>t^ (2-y^P^> 
=5~)V- HTX\y-M yJl/3-vA 

(6) (4-^;u>i-p^x-;u) >^;u;>y u>t:;* 

(2 - v^P.^>^;U- 4 -37x— JU4 H7XL/-JI/) 
>?;U=|->5A 

(7) y^PPy>W->UU>t^ (2-*fV:7*Ptf 
il/-4-t7f;MH7Xl/->lW ^UZI-^A 

(8) y^PP (^PP/W) ^f^y'JUyt^ 

( 2 - ^f V^P bfJI/- 4 - t7f;l/4 H 7X1/-^) i> 
)V^ — OA 

(9) y^PP (4-7WP7i-JW >^;i/->Uly 
>t£* (2--fV7'Pbf;i/-4-t7f;MH7Xl/- 
;U) v;ni-OA 

(1 0) y^PP (4-^PP7x-JW >^Ui>Uly 
>\±y\ (2, -fV^PbMk 8-^fJI/-4-7i^ 
4H7Xl/-^) y^3Z-5A 

(1 1) y^PPy^fJl/y'J U>tf^ (2-y^py 
PW, 4-7i-Jl/4H7Xl/-Jl/) vMUU^A 

(1 2) y^PPy^f;k>'Jl/>t'7 (2-y^P7 
yjk 4 -7i-Jl/4 H7Xly— Jl/) ^;i/Z|-^A 

(1 3) v£PPv*^;k>»J L/>tf^ (2--<77'P 
£;k 4-*7*;k 4H7XI/-W y^3-9A 

(1 4) y*PPy/^yUl/>t7 (2-^V^P 
tfJk 4 - 7> h^t-^4 H7XL/-W ^;uzi-o 
A 

(1 5) y^PPyXf;i/yiJl/>t^ (2-^7^ 

e;k 4-7x-;i/4H7Xi/-« y;m-£A 

(1 6) y^PP7x-W? 1 ;by | Jl/>kf7 (2--f 
V^PbMk 4-7x-iMH7Xl/-JH iS)[,Z}-0 
A 

(1 7) y^PP, 1, 2-X^ly>t^ (2-^77* 
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qfcfjk 4 H7Xu_;b) v;ua-^A 

(1 8) J^P.P. 2. 3-7"^U>tf^ (2--fV^ 
PbfJk 4-7i-^4 H7XU— Jl>) y;l/3Z-JA 

(i 9) y^pp. -f v^phf y^e;* 

Pt;k 4 -7i-A4 H7XU-M v;|/3-^A 
(2 0) v*5Mk y>WJl/>t7 (2-->^P 

:/PfcMk 4-7i-;MH7Xl/-;i/) v^Hj-^A 
(2 1) i^'O^k y^^yiJl/Vt'^ (2-v^ 

p:/pbMk 4-7i_;u H7XU-;D 

A 

[0 0 5 9] ±IE(DJ;p/«£'fb^Ov ±iS-flS5£ 

[I] lCfctt3X. YgP^^^-Tv^P'J h'ro-73&* 

iMiM^A^kiitil^ SStfii^ a^istn^ 

S. 7i^H, 7JWP7i-;H, "OS^US. > 
h + *>«, v>f;l/75yi. -/X^kTS/SICftto 
^^b^tCT^-rSdi^T^-So SfcSfclcffiJ^l,*: 
^^W+^S^v^a-^AWtttJUIC. -fy h'J 
9A» ^ >;$>>. x*>v^A. /\y—0A, 

[0 0 6 0] M&figfr (B) 

(B) li. [ (B) -1] 7^5-^7 A^+-> 
<b^. [ (B) -2] M&fiJctt (A) <hSJf5UTM^ 
(A) **^^->lC^^--5Ci^BIffi/j:-<^>14 
^^)*fe{i;l/-fXSS. [ (B) -3] Siig*[^<^ 

SttD&-5*>tf)li. rM^fiE^- (a) 

(a) &*T*>\zm&t%z.£.tfiaimtj.'<*>mtti 

fc«fctf TMJKfiJt^ (A) <bKj£UTft4!BI/at# (A) 

ica-r-sfc^i*. urnA>-:fricj3^3 Starrs 
zttr^o *«■ c (b> - i] 7;u5^-?A^-+->^b 
•^tUTli. S^WlciiTiHco-^ [ll] . [Ill 
] ^fcii [iv] -e$>z>t>2tx%it&®)ffmi-f e>*is. 

[0 0 6 1 ] 

C-fb i 5] 

R" R" 

V 



;a i-eo-A i- 
/ i 

R'l R»l 



/ 

hO-A 1 
P \ 



R» 



en] 



[in) 



i 

R'l 



P+2 



R» 



R" R 12 

1 -O-B-O-A 1 
/ \ 
R» R» 



[IV] 
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[0 0 6 2] ±1E(0£— *SC«K R' ' . R ,? li7kiHlj§i 

K<b7kiit»«*fcii/\py><b6Hb7kiiig, 
<li@?iit8n~i o. n\z&Z b<liK^ai ~6©K 
<b7k^»*^-r„ £/5:«g![&-SR"li#*. |5j-Tt> 
iftottiO. pl*0~4 0, »£U<li2~3 OCD 

sassr. -fissc [in fc«fctf [iii ] <o<b^*ii. 
u 7;b+;u7;u5 -^a. s^ii-aiSJU±<7) h y 7;u 

+;U7;U5-'5A < !:7k<t:©SJE5lcJ;yme.ns <) ftttfi*l 
10 (C(i. (a) -«SOh'J7^+-»U7;U5-r7A<t7kA^ 

e>^e)ti«y^u7yu ; E+-y->. X^;U7;«*»>\ 
yptf/U7;u^+-y->, :WU77VE*-y->. -fvXf 

;U7;U : E+-!t->. (b) -?ISI<D h'J7yU+;U7/U£- 
■5A<t7k^e>?#e.tlS>5 L yl'X5 i yU77U^*-y->. 

ji/7*^7;u : E+-y->. 7<fMv^7;i' : E+-y-> 

^+X^)<D^TIi. *3MU77kE*-y-> 
fc<fctf.*?Mkf V^JU77U^*-0->J&*#* LAV, 
[0 0 6 3] ±IH<D7^+-y->li. S-S¥rt*5cfctf#S¥ 

20 ■y->li^»1<D«>*75:^TlcPS'r-5C<!:^T'#-5o ft 

(a) bVTJU^rJlTJlS. — £A£ HkLX ^>-bf 
x— 7 1 ;^^©SS/«tW«l^§S^J*fflt^Tilg7Jc<!:S^5 

(b) h'J7Jl/*/U7;U£— -^Ai^F^lc^^-r-g.^ 
7k#P^I. 0y*.[£IUBfl« JS&7^S-9A©7k*a1$!l<!:S 

( c ) h U 7)\,*A7Jl,S.—0 A«t->U *y^H?lC^ 
il^-t+^k^-i *J5i5$ •e--57a;i 
30 (d) HJ>^;U7;US-£A<h h'J-f V7'5 L ;U7/U 
5 — 3 A£;g-&U h;Ux>. *C x-t\»H?CD 

a =n & rnmrnm & m ^ xn^k t £ 1* -s tj & 

(e) h l J*?JI'7JI'£ = 9A& h'J-f V^Jk/VU 
s=£A£-;i^u ^r B 7k**-r-5^7kfa^, MiLtdHtt 

(f) ->U*y;usllC7k^*^il$-ti-. M-MV^y 
TiiiPMa-r*73;i 

40 (g) >^U7;U J E+tt->tecfc^-< V7'5 L ^77U J E4- 

(h) 'O-bfV, h7UX>H(D3?§«IK<b7k^jS«(C 
lffi&^5 7klg;&£*<D|g B B B 7k£*-f 3Jg£Aft, -40- 
4 0 , Cta<0SSg;#ThU^5 i ;U7^5xC7A<i:5fE$ 
■t+-573;i 

[0 0 6 4] J5/SlCteffl$ft-57k©«li, MJ>5^7 
;U= -OAlCWUT^E^JtT'ii^O. 5~1..5T* 

So ±i507i;i-c^e)n>h>5 i ;i/7^ j E+-y->(i. mvz 

50 *fcli^«(D*«S7;U5x-i7AOB^T«>-5. -»5t 
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[lvr"e*S*>a*l«fc£1*tt. — h 'J 7)V$-)\s 

-OKt. TIB-flSiC [V] TS^toSnS (7JU* 
;U) ^'P>^i:roi 0 : 1—1 : 1 (^Ult) ©JS/fclC 
ctU»SC<h*t-e#€). -GSxC [V] 4>. R^li*** 

fKia i~i o . »s u < li^fga i - e <Dmt*m 

[0 0 6 5] 

Hbi 6] 

R" B- (OH) 2 [V] 
[0 0 6 6] a<*fl*HCIilUT<D«t5/«CSJt^J5)c^^ 

(a) h'J>5 1 ^7;U5-C7A<t^5 1 ;U7KP>KC0 2 : 

1 <DW.1&% 

(b) hU-f V^5=-^7-»U5 — £A<t.*?\Mx*n>&<E> 

2 : 1 JSJEE^ 

(c) h'J^^J^7J^^—0At h'J'f V^JUT^S 
^■^Ai^^U/KPVSIOI : 1 : 

(d) hU>7^U7;U5='?Ai:X5\»U*'P>&tf>2 : 

1 

(e) h'J^Jl'7Jl'S. — 't?Ai:^Jl7tia>m<D2 : 
1 KJSIfcl 

£fc> [ (B) -2] (A) <fc£j£UTI?Jc7* 

(A) ^yj^^-XC^ja-r-SCi^nl^-f^-^tt^ 

en*. 
[0 0 6 7] 
Hb1 7] 

CK) e * [ZD '- [VI] 

[0 0 6 8] -fiSit [VI] <P. Kli-f^">tiO*^> 

7^J->\ ^;i/*-->A*^>. *X7*±OAXT* 

9A. -/7i- ;U*A>tK— 9 A, y^PA7*^ h- Ul- 
O A. -f >T-9A, h'JX^;UT> ; E-'?A» h >J 7° 
Pt;i-7>i-9A, h U^^I/Ty^E— 9 A. N , N 
-v* 5^1/7 -'J- 1 ? A. v^Ptf^TV^E^^A. v 

A. hU^f^U***^*. hU (y^^7iz 

M 7txX7tx^«?A. h'J (>^U7X-;U) Ttx^Ttx-^ 

A. h'J7i-^M-9A, h 'J 

■5 A. h'JI^+V^9A> t'J'J^A. 33<fctXiB 

^f*>. &<f#>. B&f*>. WM*>, A 

[0 0 6 9] ±IH©-fi6jt [VI] ICt5lt*Zli-f^->tt 

©7-^->«t^T*y; (a) A^snt^f^ 
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>IIlC*fUT*t7-:*><!:Ja3JiK# (-flSlCli^Efilro 
J$#) Tifc-So Z«hUTI*. =fr«8*S*<b^l 

7-*>, wi7;^-9A<k^7-*>> mmiiv 
0Mt£;®)7-*>. mmv>it^7-^>. m&u 
m<t-£y)7-x>, ^m7>^>it^7-^>t£^ 

[0 0 7 0] (a) xh77i-W9I, f 1^7+7, 
(3, 4, 5-hij7MP7i-;l/) *Om, 7-hz> 
(3, 5-v (h'J7MP/f;l/) 7i-iW * 
10 SHI, fh7+7 (3, 5-v (t-^JU) 7i" 
JU) *«7Si. 7" h^ + X K>^7MP7irM * 

(b) 7 h^7i-;U7;U = --7A. 7^ h^*X (3, 
4, 5- MJ 7 ;U7|-P 7 1 ^lU) 7;i>5-7A 1 7h^ 

(3, 5-v (h'J7;^P>?M 7i-M 7 
JUS --7A, ^h^** (3, 5-v (t-7*7JU) 7 
x—M 7;U5--7A, fh7*7 (^>^7^P7 
x-JU) 7JUS=7A;&<t' 

(c) 5" h^7i^;l/7/'J 7A> 7h7*7 (3, 4, 
20 5 -h'J7^P7i^) ^•J'JA, f^7*7, 

(3, 5-v (b>J7J\s*a*^M 7i3) tfy? 
A. fh7*7, (3, 5 - v (t-7*7MU) 7i-;W 
^'JfA, fh7+7, K>^7JWP7i-M #'J 
7A*i' 

(d) 7 h^7x-JU'J >. 7h7*7x (^>*7Jl<:t 
0 7iUM 'J (e) xh77i-^kl, 7h 

C<>*7JU:*P7x= ; >l/) tiitfci: (f) fh 
77x-;U7>7 : E>» 7^7 + 7 (^>*7JU*P7 
x-JU) 7>7 : E>/«C<!: 
30 (g) T^tfU-K 0>7^?KU- K 7i;U/\*h*77J 
tKU-K 7?J^PP7 : 2)7KU- 
[0 0 7 1 ] ft\Zt&&tfift (A) £73 

?*>ctt»RriiEa;u-f^B. tun*. «*<d*ms* 

(a) h^i-M'Ji, h'JTx (3, 5-/7M 

;u) ^^sg^wwti^^^b^ 

40 (b) ig<b7 )l$L-0 A, ^b7;U5--7A. 3r7<b7 
;U5^-7A. ^b^^*->-7A. IftT^yvA, 3 

■?#*->0A. SKba^bv^v^A. ^b^ty*-> 

7A/W K^-f H. igfbV^v^A/W h'P^-^v 
h\ Mm->vA/WKP*+yK. ^<b^^-> 
vA7^P*->K, M7^y9A7;l-P + ->Kf© 

^®/\py>-fb^ 

(c) ->'j73-7;u5 7-, 7Ji>s.+m<D&#m. 

[ (B) -3] ^*>£&tfe/Itt<b£iai<!:UTIi, 
50 /XTigS/t^ + V^S!!. 7>5 1: E>1!. CdCI, g. 
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cd h mm<Dmw.<D&i' a MmzGTz>'(*>mikteit 

**a**lfS*U -tOMttfliJtUTIi. a-Zr (HA 
s b 4 ) 2 - Hi O. a - Z r (HPO ( ) 2 . a - Z 
r (KPO, ), --3H, O. a-Ti (HP 
O, ), , a-Ti ( H A s O4 ) ! -Hi O, o-S 
n (HPO, ) 2 -H ! O. r-Zr (HPO, ) 2 , 
T-T i (HPO4 ) 1 , T-T i (NHi P0 4 ) 2 
■ H, OHro$ffi^a©4^ B ^tt^1S^*lf 

[0 0 7 2] ±fE©^;fr>14£&14Jfl*<b£^ii, £<g 
ic^s c T&i&mm <fc s iisi Java* fj o xteffl b 

[0 0 7 3] IsTI*. tt±. tt±Mfc. -hf 

7P7i»5£. 5*-fy*-f K ^7>(h, 

±, tf'fP**^. k-»$Ml»5. /HP7o-f K 

[0 0 7 4] JzIE<Ofc«8£8Si£<£><p-C(i> ^-fy** 
K *-*5<f K -fK 7/-*^ hi©* 

:*y>&. >^/\p-y--< k /\pim r-n©/\piM h 
<< k />hpy-'Th. -y-tfy-i'K -n* hi?<z> 

*^-< hX)*»*u<. : E> ; E'jpt'(h, •y ; '?py--f 
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[0 0 7 5] ±%Z<D-(*>&8it!kmVi.<t£®&J:Zfmi& 

10 [0076] ±ieco*iii!aa*t7oTu/j:mb^icitet\ 
T#W«*ti*^i*pI H t/j:^SOI«'r^->4 o%JU±, » 

«fc ij «m ufcPi'f * > t -< ^ >^-r -s c t u 

±iS<ZM:*>£&lCteffl-f-51g;iili. 1-1 4^. 

20 /<E-5<b^-c«>y. Mic»^u<ii2~i Amm+frib 

C K Br, I, F, PO, , SO, , NO, , 

C0 3 . C, O, , C I O, , OOCCHj , CH, C 

OCHCOCH, . OCI, , O (NO, ) 2 . O (C 

I O4 ) 2 . O ( S O4 ) . OH. 0 2 CI, . OCI 

, . OOCH, OOCCH, CH, » C, H, O. t3«t 

ZfiCi H s o 7 ^€>«:-5S«*:yStfn>t'>«:< <h =t>— W 

ii2am±. iH)iisio($fflUTt>«fc^. 
30 [0077] ±BiO'(*>&mz&mtzmz. 

<(Ji£gL 5Si«, v'iOKd^StRSn. 

2«JU±. |B)B#|cffifflbTt)=fc^^o ^JIMSiit^S^: 

Fe. Mg, L i l?©^-<:*>©-gB£S§Jfci*-t±<5$ftlil 

[0 0 7 8] ^Sfccfc^itlc^StoS^li. ^icjijpg 
40 «*tU£U#. ii^. «5SIfc<fc^ H 5iggl±, 0. 1-30 

igSIfcJ:^iSli-l3Sfl*ilc{kt7kjSj8Tfflt\ffiffl$n-5„ ± 

tfr. ffiin 1 ). mmmzm^m^-cm^m^^T 
fcctt^ ^/t. 7;u*y«fts^»w«^a^©ffe^b^ 

<h l/TIJ, 7ktgffiA;*T;1"JS L/t¥S 2 0 A JU±<7)$B?l 
50 §S^0. 1 c c/ g m±. !f#ICli0. 3~5cc/g 
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©*>©#»£ l-u. mftzmft i (b> -3] 14, it 
s^roat5^>-l)^^li^a^iSi®lcl!5^^n7t7kT. mm 

[0 0 7 9] #3gt«lCfcOT, [ (B) -3] 14, 

±IE<7) £ 5 fcHR^kfc cfc JI fe^k* UT^ e> ffl O -5 
ChtfSSUU. )itt7k^(4!HJlC$iJpg5?n«Et\X)^ DPS, 

»i7k. n&m&Totomwfr. MJ±To*p^fltt7kfc«t^ 

*«|j§^<!:©it3SI8i7k«ro^;iAiffiffl$ti*o JjP&Sg 

is, mrufcw&wuteimtti&mmmtsn* ii?gi o 

tl * ± C -5 cfc 5 (4Jf * U < & l \ . J)P£fcB$ F0 14 

o. smma±. »£u<(4i B3Rgju±T&5. -e© 

58, Btt7kKjSLfc^CD^ C (B) -3] ©7k»#W« 
(4. 2 0 0 °C, ELf} 1 mm H g ©SftTT 2 KSSfltt 
7kUfei#^(D7k^#«*0afi%iU^«t#. 311 
XUTT&SC&tftfS UO„ *^WICfcOT(4. Btt7k 
$ *lT7k##W^# 3 M % JUT ICSIS $ *X/zfi)c# 
C (B) -3] £fflU-51§Al4. i&gMt*} (A) 3s<fctf 

&a>-r-5ff£j*E# (d> -s^ucfe, ip)«07k^ 

[0 0 8 0] ffjg/$fr (C) 
ftjgfiJctt (C) <t IxTWll&tt^tlftte, fSU8£*:l4*r& 
©-fk^^efiKU. iS?g5 M^e>5mm, »£L<I41 
0 M~2mmO«aS^Wr-5^ta^j:lM^(4SS«i : f*lc(D 
tlftT**. ±ISCDlS«tStfc£UT[4. WAIi, S i O 
2 . A I i 0 3 , MgO, Z rO, T i Oj , B 
2 O, . ZnO, m<Of&tt.<fo. SiO, -MgO, Si 
0 2 -Ah Oj , S i Ot ' — T i Oi , S i O: — C 
r, O, . SiO, -A I, O, - M g OIKOffi^iM; 

[0081] ±$z<DGma#.t uti4. mxa, X^U- 

>, f©Kti![2~1 400-^1/7-0© (ft) SA 

7kfg© (ft) S^tt^A^fig-S^JLIiT^'Jv-©^^ 
tH*#3*{:f t>*l£. Ctie><DJ:b^®ai4 2 0~1 000 
m' /g, »tKli50~7 0 0m' /gT*U, Si 
?lg«l40. 1 cm ! /glU±, »SU<(4 0. 3cm 
2 /g, S£IC#£L<I4 0. 8 cm 2 /giU±"Cfe 
•5. 

[0 0 8 2] fiEtt (D) 
ffjgfiSttt (D) <h l/T<7X W«7;U5 =9 AffcA*!©— 

ffji4. ;*©-flS5t [vii] Tgsn*. 

[0 0 8 3] 
Hbl 8] 

AIR". P,.. [VII] 
[0 0 8 4] -fiSS [VI I ] tp, R ,J l4KSiig*1 d^2 
0<DK^b7k^S, PI47k^. AP^X 7;u=i*->g£ 
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tfU a (4 0 «fcy7t$< 3 mTCDSIfi£^f„ — »SC 
[VII] TSSn-S^Z^S-^A^b^CDftft^],!: 
LTI4, bV*^)\sT)l>S.—0A. h 'J X^U^* - 
OA, h U 7"P bf,/l/7.JU5x.0A, MJ-f V??-i\,7)V 
h 'J 7;U+-IU7 , ;U5-'7A, yIf;i,7A 
5-OA^y^P^-r K. yif^7^i-9Ai;7: 
h * -> KH©/\ P V >XI47<a- P * ->^#7;U+7l/7;U 

5--5A«^if e.n-5. cne>©fTiihy7)^7 

10 TI4, *di# (D) iUT^^l-T^ay+lT-^fDTJU 

[0085] *^icfc(t-5^-U'7-f >n-&mMm*. 
miL^mzAiKo&mmfttL ut, h, o, > 

x— x^^-zu, 7 ^5 >m<Dm^-mHmt^ 

«!. 7k^^7xx;U, vy^yUpi hf>7^5-vA. 

i^y h*->->^>H©7;U3*->#^b^£#frc<t 

20 [0 0 8 6] *^WICfc(t-5^-U-7^ >B^fflteJ®lCfc 
t\T, 7^5 = 3 A** SMbA*. (A) 
i!5UTM^» (A) ^^^Tj-xc^-r-Sdi^BltE 
«-<*>^bA^iS7ti4;u-f ^K, SKig*^<'i'^-> 

3S^l4@«^bA«5*fel4»«ISSIlII4M«fi!t^ (B) £ 

7;u+;u7;us x^ a, /vp-t 1 >#*7;u+;u7;us — 

OA, 7JU4-;U7JU5xOA t K 'J K. 7;U=l*->^ : S 
77U+;U77U5 ^0 A. 7 'J -;M-*->#W7JM^U7 
30 ;U5-0A©1 fI*fcl42«JU±l4. •Smfi£^TI4fe-5 
^, 7;i/S-'5A:t*-><bA<Kl. -f^->14^bA!KlSfcl4 

[0 0 8 7] *^^(Cfclt-5^-U7-f >SAS4«I4. S 

fc-5lN|4^??aT, ±IH<7)fi)c^ (A) &&Zfimft (B) 

Sfi43-t±*c:«i:lcj;y|@13-r-5c:«t^T#-5, 
*)^, (A) fc«t^fiE» (B) t&glC&DTjdctt 
(D) ^$BA«ICgiJ«|C^ALTt)<fcUU, fiE^ 
40 (A) fc.ttXfiE^ (B) ^^»Sfi43-a->S:^ICMA*lC 
a»ALTt>«fclV. (A) fccttXfig^ (B) <D 

SA«l*fi£«- (C) !C#S$1tfc^lcaA«lC©AUT 
t>«tlN„ fiE^ (A) , (B) . (D) ^ 

|3]ll$(Ci£fl4£t*T^e>fflOTfcliOU #fi£»$^M 

lcJ5^£^•t^•T i t)la^,^o 

[0 0 8 8] ±K(D#fi)c»(D«MI4, S^«(DT;S14^ 

^«p, ^>^>, ^+-y->. /\^>. h;ux>, +-> 

U>^©T)S14M<b7k^?gJK'p-C^oTt)J:0. iSMS 
g(4. -2 0t;^eS«<D^©F B lTt7t\. ^Ico-C^ 
50 e»j§«(7)^OF B 1-e?TC)©^»S Ll\. C©«||CUTi9 
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«*nfcM«tt. ISil^lC;3fe^-B-riC«fflbT ! t)ck<. 

[0 0 8 9] tfLirt (A) . tftft (B) &&ZftfLft 

(C) fe^tMi^ (D) *^«)SM$-ti-^^ 

•t* -s £ t y v - * ?? a $ -a- t a - * u 7 4 ><o - su * 

S^-HUlC, X^U>, ^Ptl/>, 1 -y-r 

>, 1 ^-fe>, 1 -*£^>. 

>T">, 3-*5^U- 1 -7 , 7 t >, t-;k>^D7M 

JE5 DT;3t^ U^^ffiS^fiE#l*$MJ«<!: UTAH** d 

[0 0 9 0] c<7^ffitt/j:fi^ii*;Sl£S&*TiI#Q;S: 
SftTff^c<!:^»tl<, BUtMMM gfc/tU, 0. 
0 1 — 1 0 0 0 g> *?£U<l*0. 1~1 OOgOf^ 
Wtfi*kl$L?Z>&.?[z1ri : iZ.iiWm$.^. (A) is 
•fctffiEtt (B) miiiS&B^ 
cotl^r, (A) <D<sEffl«fiii&&JlJgi^<hLTl o 
--' — 1 o 2?UWJy h;k £t>iciii o "~1 ~ 

**-><fb£i4&l<E>i§^A I /S&&JB0>%'Ultlia* 1 0 
— 1 0 0, 0 0 0, JfJKIil 0 0-2 0, 0 0 0, 

Ii:»SU<iiioo~io, o o 0<£fgB<!:;*n-5„ 

fi£5i" ( B ) <fcLT^*>1S<b^#l&-SlM;UI/-Y;* 

ii?|?0. 0 0 0,»*U<liO. 5~100, 

£&IC0gl/<(;t1 ~5 OWigffliStl-5. 
[0 0 9 1 ] ^*>£&ttJB«<b£- 

tto&rcizmmm&i&i:. &mis.-ft (d) ©s«7;us:=. 
^A^b^^sffl-r^tg^t), fteco^ (b) <ti^i«ic 

a) fiEtt (A) tlSLtt [ (B) -3] ^SMStt-S. 

b) fiKtt (A) .hfStt [ (B) -3] £&f&t<i£fiiiklZ 

(d) zmntZo 

c) (a) <tfiE^ (d) zmtezi+ft'ikizmft 

[ (B) -3] Sr^p-r^.. 

d) fiEtt [ (B) -3] £l$.ft (D) ^SM^-fr/t^lC 
fiJctt (A) zmutz. 

[0 0 9 2] ±!505S-fiE»(D^M(CPgllC, «SfiJc» 
(C) T«.-5?»til^H**^$-t±Tt>ck<. ±I5©& 

OSfdcttOffifflSI*, fi£# [ (B) -3] 1 gftfcUfiJc 
(A) li, jl^O. 0 0 0 1 -1 Ommo I . #3= U 

<liO. 001— 5 mm o ITft'J, ( D) #0. 

01—10, OOOmmo I, ff^KIJO. 1—10 

Ommo I (A) frolMItfiK 

(D) *©7\/U5^$ AO^tbli, il^l : 0. 0 
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1-1, 000, 0 00, ffSKIil : 0. 1-1 0 

0, 0 0 0t«5. Z\<D£olZl,Tm$il$tlfctem*. 

fflOTtiU, gBICftCTSfclCjAft (D) £ 

(d) ©aii, (a) *g>a$&Mfc**r«j&ft 

(D) "fWZ^S-^AcD^ltTI : 0—1 0, 00 
0lCfe5J;plC»litl-S> o 

[o o 9 3] s£<oh5ic. x^u>, ^ptru>, 1 - 
10 zf7->\ 1 -^**>, 1 -*^>. 4-*3MU-i 
-^>^>. 3 ->3^u- 1 tf-;u->^P7 
>m<r>* -o^famzm&Xs. <& 

?C<h#»£U<, @{*M^1 gftfcU, 0. 01- 

1. 'ooog, »*i/<iio. i~i oog©i^ft«< 
£fiRf -5cfc p lefr? C<h#33; I/O, 

[00 9 4] ;*ic, ^Wlc^t>-5^otfU'>a^<to 

20 M&£a-*U7^><h£&M£l+Tfi££;ili*fi^ 

[0 0 9 5] ?§^«^icfcit€)i§^tUTli, ^\+-y- 
h;Ux>Hro^jg14/d:ia«)!MBftS|*feli^#ffilK^b7klg 
30 -7 8~2 5 0t, »$l/<li-20~1 OOti^n 

lC^lJPg3n^El^A<, U< li^JI^e> 2 0 0 0 kg- 
f/cm J . jElC»^U<li^ff^f>5 0 k g/cm ? 

[0 0 9 6] 

[HJEfliJ] iUT, *^W*HSi5ffiJlcS-r?UTM»ci¥*iaic 

40 utwrsA*, ^©gg*ffi^./«EiNPsy, jut 

^S?HMTT?Tl\, iSfiEli, MS-4 ATffii7}cU/t^lC 

( 1 ) M F R<D;1^ : 7|? U V- 6 g (C»SS9J ( B H 
T) (D7"feK>S« (0. 6SS%) 6g^^i)PUZt„ 

(2 3 0t) ICftiSU 2. 1 6 Kg?5B©S#T»C5 

50 L, 1 OflfaiafcyroSlC&gU, MF RCtliLfc, 
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(2) tt?B4fflroaNx : g pcic«fcyme>n/taa¥ 

i^l^ft (Mw) tS^^fi (Mn) (f5I*lt>*U 

^peu>^»fii) ott (qib) icj;yj*sbfc. gp 

C£SMIi. Waters *±ig r 1 50CV1J £{£ffl L 

l±1 3 5°C<tUfeo 
[0 0 9 7] ( 3 ) M&<Dffli£ : D S C (t^tH Vtttg 
rTA2 0 0 0lJ ) itfflb, 1 0 °C/ftT 2 0 ~ 2 

0 0°Cf;T-<E>Jlf$;3£ 1 HHTofc&<Z>2 [al B <Z)^jgB#© 
3M3£(Cfcy#«»fc. 

( 4 ) tK'J v-<d' ! c-nmr, 'h-nmr roiy^ 

/tt'J^- (MK-3-93) ©"C-NMR^NI/ 
IJ1 0mm<l>NMRffl;fliJSffl-y->'^';Ug(D*T1 0 0m 
g©Si*4«:o-v^PP^>-tf>J*)2. OmllCP-^ 

j§«-e&€.a7K^b'<>tf >m o . 5 m 1 zmzfcmm 

JU6 5* . AOk*IHPg5 T, JU± (T, lipi^-'UScOX 

M<t<D®mit9 9%JU±-CS>S. ' H — NMRfclSIDct 
p ICM8 L£ltH*ttl*3lJE b/i., 
[0 0 9 8] ,3 C-NMR-fb^->7hli5l-Ji^U^ 

?;ut«>fttte* Atfn— 7 p tf u 5 sib 

0*3*{aao^^l/S* 2 1 . 8ppmilTSS 

£0. 0 p pm£:U*:S*lC<l:-5ffi. *s <fctf 's* 17■;<? : • 
;^v'->p*-!7•>£ 2 . 0 p pmiufesmiccfc-sfiticia 

IS— ffc-T-5. 'H-NMRt¥->7hBo-y^PP'< 
>-fefV<7)iSJ8tiffl]<Dm ^£ 6 . 9 4 p p m<t L-TiBS 

[0 0 9 9] HJfi«|- 1 
H f /tt±Ol^T-^ 

( 1 ) «±tt«ja>fl:¥*!ia 

MlOg <tffit^7k 9 0ml «>&j£«ftfiUK(C lOgO 
i>tunt-fh (^-S*llttl! r^-bf7Fj ) 

fc. EHRLfct> ; EUn^--f r-£ffitig7fcT-t-# 

tVt'JOt-f H2 0 0mg|:, iSS*<0. 4mol/ 
m lOhUXT-JL-TJUS^AOhJUXVigiSO. 8m 

1 *ana.. Sirci i*ini»j*ufc. -£-<D&h;uxv-c3fc 

3 3mg«i±»tt/m I h;H>©^7U-<tl/ 

[0100] (2) ^ne'i/>©lft 

7-/USX9A (XV- - 7£!/tMH) 0. 2 5 mm o I 



( 17 ) 1 -3 4 9 6 3 4 
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(A IfTiV) ?|Alt. — fi. WS«fiW#fi4jK7 
^-^-iCv^PPvy^Uv^Vv-OI/fcf* (2-^f 
V^PtA. 4-7i-A4H7Xl/-;H OA 
1. 4mg*hM>Tft«?l/tIAb. ElcHSStfiJ 
1 (1 ) TS&ttfc r-Uxf^UT^US^OAMSLfc^E 
Vt'JPt'f OmgMhU-f y^*7AS = 

■5A0. 0 15mmmol (A I £*SAU 

jt. 5t— \-^u-y\zyn)du>7 0 Om I * 

8AU IST«S«4t3'>H, 8 0°ClC»Sbfc 
10 SL 1ttU«*lT9)b. -tOfeS. 16. 5g<D/t?'J 
7-*«j|6ftt. fgtt&ttttl - 4X1 0 4 g-7H'J^ 

-/g-i8tt, MKSttl*. o. 3xi o 3 g-7K'J^ 

-/g-MSL tfU^-OM F R(4 3 1 2 (g/1 0 
#) . iiS.5141 5 6. 6°C. MwlJO. 93X10=. 
QI4 2. 6T*-3fc„ ^'J7-© [mr rm] Ii6. 5 

2, i -la^ii&iusn-f. 1, 3-JS^# 

0. 0 5^EA%-C$>-oTt 0 
[1-Pr-A] =0. 0 1 4tW 
[i-Bu-A] =0. 0 2 4t;W 
20 [1-Pr-A] (l =1 7. 7t;U% 
[i - Bu-A] n = 3 1. 0t;i-% 
[1-Pr-A] / [i-Bu-A] =36. 4/6 
3. 6 

[oi 01] mmm- 2 

H f /MA OiSEEtf)*^-* 

L^JB^sC^-h^U-^IC. h;ux>2 0 
om 1 £jsau 4 o°cic^a; ^5 1 ;U7-»U ; E=1r-y-> 

(XV- • T^VttSk MMAO) 3 8mmol (A I 
H^KIJW ^lTT^PtfU>$:i»Ab7t^5 OtMC^S 
30 U ?Pei/>E€1Kg/cm ! ICffiO. -ItfJfcSHS 
tttrftifil? -i —?-\z. ~>i? P P y^fily? > 5M 
tfX (2--fVV*Ptf;k 4-7i-;l/4 H7XI/- 
JU) /\y~OA 6mgSh^I>TS«?lTlAU 
tt»K*avhU E£#^fc#£4B#F B T<Dfi^igtt£ 
frofe. CCgS, 9. 2 g<D7t^UV-*^en7c:o H 
<*;S14I41. oxio J g-7|*'Jv-/g-ig<*. Mj£ 
141 1 4. 21c. Mw(4<5. 6X10' T*o/to 
[m r r m] = 7 . OtM, 2, 1 1 , 

3 -»^f*«iai$n«:*»ofc. 
40 [1-Pr-A] =0. 5 2tA% 
[ i -B u-A] =0. 8 9t^% 
[1 - P r-A] n=24. 5tM 
[i-Bu-A] (l = 42. 2t;W 
[1-Pr-A] / [i-Bu-A] =36. 7/6 
3. 3 
[0 10 2] 

50 W-f-S^PeuvB^ttttBOtL »*M£. fiJcJfctfe. 



( 18 ) 4#PB¥1 1 -3 4 9 6 3 4 
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[01] 



(a) m&*mi&» 



(B) . 
( Wfi&A I <b-grfr ) -- 



(C) SI 3 file** 

(d) ;n * R 

(/\) -f *>*klt&&)3itzU. 



